Economic utilization of Montana\u27s scrapped automobiles; solutions and recommendations by Schnell, Harold James
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
1968 
Economic utilization of Montana's scrapped automobiles; 
solutions and recommendations 
Harold James Schnell 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Schnell, Harold James, "Economic utilization of Montana's scrapped automobiles; solutions and 
recommendations" (1968). Graduate Student Theses, Dissertations, & Professional Papers. 9167. 
https://scholarworks.umt.edu/etd/9167 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
ECONOMIC UTILIZATION OF MONTANA»S SCRAPPED AUTOMOBILES; 
SOLUTIONS AND RECOMMENDATIONS
%
H„ Jo Schnell 
Bo So North Dakota S ta te  U n iv e rs ity ,
P resen ted  in  p a r t i a l  f i l f i l l m e n t  o f th e  requ irem ents fo r  the  degree of
M aster o f  Science 




Chairman, Board of Examiners
Doan, Graduate School
O c to b e r  9 , 1968
Date
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
UMI Number: EP39968
All rights reserved
INFORM ATION TO ALL USERS  
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,




Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.
Microform Edition ©  ProQuest LLC.
All rights reserved. This work is protected against 
unauthorized copying under Title 17, United States Code
ProQuest
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106 - 1346
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
TABLE OF CONTENTS
PAGE
LIST OF TABLES........................................................................................................   . l i l
LIST OF FIGURES  ..........................................................................................  iv
INTRODUCTION..........................     1
CHAPTER
I .  THE SCRAP AUTO DISPOSAL PROBLEM; SYMPTOMS AND CAUSES . . . .  h
M an ife s ta tio n  o f th e  Problem   . . . . . . . .  b
C onditions Which Create th e  D isposal Problem . . . . . . .  9
I I ,  CURRENT APPROACHES TO SOLVING THE PROBLEM .....................................  19
P resen t Methods o f  Scrap Auto D isposal ........................................... 19
R egulatory  L e g is la t io n  .............................................................................  27
R esearch, Study, and A ction Programs . . ........................................ 30
E valua tion  o f th e  C urren t A p p ro ach es ....................................  37
I I I .  ECONOMIC SOLUTIONS FOR MONTANA.................................................................. ^2
O peration o f the  U ti l iz a t io n  M e th o d    . L3
Cost A nalysis o f the  U t i l iz a t io n  M e th o d .........................................$1
F re ig h t Costs     . 53
Costs o f  Conducting O perations  .........................................56
P rice  Paid by th e  Shredder F a c i l i t i e s    . 8L
P roduction  and S lip p in g  Costs and Purchase P r ic e  . . . . .  81i
IV. CONCLUSIONS AJTD RECOMMENDATIONS ....................................87
Conclusions  ..........................................................    87
Recommendations . ............................................  . . . . . . . . .  90
BIBLIOGRAPHY ...................................................................................................................... 93
i i
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
LIST OF TABLES
TABLE PAGE
I I I - l .  Candidate O perating L ocations ...........................................  . . .  hh
I I I -2 „  R ail S lip p in g  Costs      .............................................................. 5>li
I I I - 3 .  Motor Truck Shipping Costs . . ................. . . . . . .  ^6
I l l - i i .  Comparison o f  Candidate Auto F la tte n in g  Machines . . . .  60
Fork L i f t  T ran sp o rtin g  Cost . . . . . . . . . . . . . . .  6h
IIX -6 . F la t te n in g  Machine Towing Cost . . . . . . . . . . . . .  65
I I I - 7 .  Equipment and O perating Cost . . . . . . . . . . . . . .  71
i l l
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
LIST OF FIGURES
FIGURE PAGE
I - l„  Passenger Car a i r v iv a l  R a t e s ...................................  10
1-2 . New Car S ales and Car Scrappage Rate . . . . . . . . . . .  12
1-3 . U. S, S te e l  P roduction  by Major P rocess . . . . . . . . .  I k
I - l i .  Consumption o f No. 2 Bundles as a P ercentage o f  T otal
Purchased Scrap C o n s u m p tio n ...........................................   17
I-Ç . P ride o f  No. 2 Bandies p e r  Gross Ton  .....................   . 18
I I I - l .  Flow Chart o f O perating  S y s t e m s ..........................     SO
I I I - 2 .  Equipment and O perating Cost ........................... . . . . . . . .  73
I I I - 3 .  T otal U nit P roduction  Cost . . . . . . . . . . . . . . . .  82
I l l - i i .  B i l l e t  P roduction  and R ail S lip p in g  Costs . . . . . . . .  83
I I I - S .  T o tal U nit P roduction  and R a il S lip p in g  Costs and
Purchase P rrce  . . . . . . . . . . . . . . . . . . . . .  8^
IT
R eprod u ced  with perm ission of the copyright ow ner. Further reproduction prohibited w ithout perm ission.
INTRODUCTION
Over s ix  m ill io n  autom obiles a re  scrapped in  th e  U nited S ta te s  
each year* However, g re a t  numbers o f them a re  n o t re - in tro d u c e d  in to  
the  s tee l-m ak in g  p rocess  as sc ra p  m a te r ia l ,  bu t a re  l e f t  as d e r e l ic t s  
In  an au to  w recking yard  o r  abandoned in  some o th e r  manner. The accumu­
l a t i o n  o f  d e r e l i c t  au to s  i s  considered  to  have reached a c r i s i s  l e v e l ,  
and no w holly s a t i s f a c to r y  s o lu tio n s  have been found, p a r t ic u la r ly  fo r  
c e r ta in  a reas  o f th e  West such as Montana. In  re c e n t years an in c re a s ­
ing  amount o f a t te n t io n  in  the form o f l e g i s l a t i o n ,  re sea rch  and com­
m unity a c tio n  has been devoted to  so lv in g  the  problem , which i s  ra p id ly  
expanding in  dim ension and se r io u sn e ss .
Purpose o f the  Research Study
The purpose o f th e  s tu d y  was to  determ ine w hether the autom obiles 
which a re  scrapped in  th e  s t a t e  o f Montana can be econom ically  d isposed  
o f  by u t i l i z a t i o n ,  a t  no c o s t to  th e  p u b lic . The s tu d y  was l im ite d  to  
economic d isp o sa l methods to  keep i t  w ith in  manageable l im i t s .
The p u b lic  re a c t io n  to  the d isp o s a l problem in d ic a te d  a need fo r  
s tu d ie s  d ire c te d  toward s o lu t io n s .  That the p u b lic  i s  concerned is  
evidenced by th e  passage o f  much l e g i s l a t i o n  d u rin g  re c e n t y ea rs  to  d ea l 
w ith  th e  problem on th e  f e d e ra l ,  s t a t e ,  and lo c a l  l e v e l s .
In  a d d itio n  to  the  p u b lic , the problem of sc rap  au to  d isp o s a l i s  
o f  i n t e r e s t  to  s e v e ra l  I n d u s t r ie s .  The sc rap  p ro cess in g  and s t e e l  making 
in d u s t r ie s  a re  d i r e c t ly  a f fe c te d  by th e  q u a n ti ty  o f au to  sc rap  which i s
1
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re tu rn e d  as raw m a te r ia l  f o r  th e  making o f s t e e l .  Auto d ism an tle rs  who 
buy o ld  o r wrecked c a rs  fo r  th e  sa lv ag eab le  p a r ts  a re  faced  w ith  the  
problem o f  d isp o s a l o f th e  hu lks a f t e r  the p a r ts  have been so ld .
Study Approach and Method
The genera l approach was to  a t ta c k  th e  study problem in  th re e  
phases. The f i r s t  phase was to  ev a lu a te  th e  magnitude and e f fe c ts  o f  
th e  sc rap  auto  d isp o s a l  problem in  th e  U nited S ta te s ,  w ith  a se p a ra te  
c o n s id e ra tio n  o f th e  problem in  Montana. The second phase was to  e v a l­
u a te  th e  c u r re n t approaches to  so lv in g  the problem , in  o rd e r to  fo rm ula te  
and propose a s o lu tio n  fo r  Montana which appeared to  be econom ically 
f e a s ib le  and accep tab le  from th e  s o c ia l  v iew po in t. The th i r d  phase was 
to  develop the proposed s o lu tio n  to  i t s  conclusion  and make c o n s tru c tiv e  
recommendations based on s tu d y  d a ta .
The b a s ic  h y p o th esis  which was a p p lie d  du ring  the course o f  the  
s tu d y  was th a t  a s o lu tio n  f o r  Montana could  be fo rm ulated  from elem ents 
o f s o lu tio n s  found to  be s u c c e ss fu l e lsew here . S eco n d arily , i t  was hypo­
th e s iz e d  th a t  th e  so lu tio n  f o r  Montana would be a p p lic a b le  to  o th e r  a reas  
o f  the w estern  s ta t e s  which a re  s im ila r  in  terms o f p o p u la tio n , economic 
c o n d itio n , and geography.
The s p e c if ic  tech n iq u es used  in  th e  s tu d y  f a l l  in to  th e  fo llo w in g  
c a te g o r ie s  s
1 , L ib ra ry  re sea rch  o f  p e r io d ic a ls  and new spapers.
2, Research o f  sc rap  p ro cess in g  tra d e  and government p u b lic a t io n s ,
3, L e tte rs  o f in q u iry  co n ta in in g  q u e s tio n n a ire s  designed to  p ro ­
duce the  re q u ire d  d a ta .
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P ersonal In te rv iew s w ith  v a rio u s  in d iv id u a ls  cogn izan t o f 
c e r ta in  a sp e c ts  o f  th e  problem .
A nalysis o f  d a ta  r e l a t iv e  to  th e  c o s t  of p ro cess in g  au to  
b o d ies , the m arket p r ic e  o f  au to  s c ra p , r a i l r o a d  and motor 
tru c k  t r a n s p o r ta t io n  r a t e s ,  and o th e r  p e r t in e n t  d a ta .
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CHAPTER I
THE SCRAP AUTO DISPOSAL PROBLEM: SYMPTOMS AND CAUSES
The heaps o f  au to  hulks and th e  s c a t te re d  d e r e l i c t s  which a re  
th e  symptoms of th e  problem o f d isp o sa l o f w orn-out and wrecked a u to ­
m obiles a re  h ig h ly  v i s ib le  and r e a d i ly  p e rce iv ed . The cause o f the  
problem , however, has i t s  ro o ts  in  technology and econom ics, and i s  n o t 
p h y s ic a lly  a p p a ren t. A degree o f  in v e s t ig a t io n  and s tu d y  i s  re q u ire d  
befo re  th e  cause of th e  problem can be f u l l y  understood .
M an ife s ta tio n  o f  the  Problem
The sc rap  au to  d isp o sa l problem is  no t p e c u l ia r  to  any one s t a t e  
o r l o c a l i t y  w ith in  th e  co u n try . The symptoms o f  th e  problem—co u n try ­
s id e  and c i t i e s  s p rin k le d  w ith  overflow ing au to  w recking yards and 
abandoned c a r s —a re  to  be seen everyw here. The problem e x is ts  in  the 
h e a v ily  popu la ted  s e c tio n s  o f  th e  coun try  as w e ll as sp a rse ly  popu la ted  
a reas  such as th e  s t a t e  o f  Montana.
N atio n al Scope
The symptoms o f th e  sc rap  au to  d isp o s a l problem assume g ig a n tic  
p ro p o rtio n s  when considered  in  nationw ide term s. Estim ates of th e  
t o t a l  number o f  w orn-out o r  wrecked autom obiles s c a t te re d  throughout 
th e  U nited  S ta te s  v a ry , bu t even the  minimum es tim a te s  a re  s ta g g e rin g . 
An o f f i c i a l  o f the  Union Carbide C orpora tion , which has s tu d ie d  the 
d is p o s i t io n  o f  au to  body s te e l  s c ra p , has es tim a ted  th a t  approxim ately
k
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20 to  30 m ill io n  an to  bodies a re  strew n about th e  country»^ Other
2
sou rces p lace  th e  number upwards o f  30 m il l io n , and as  h igh  as IiO 
m il l io n .^  No m a tte r  what th e  ex ac t number o f  d e r e l i c t  au tos may be, 
th ey  have c re a te d  a n a t io n a l  problem which has drawn th e  a t te n t io n  of 
th e  h ig h e s t  government ag en c ies  and a u th o r it ie s o  P re s id e n t Johnson has 
s ta te d  t h a t  th e  m ill io n s  o f r u s t in g  au to  bodies and p i le s  o f  scrap  th a t  
l i t t e r  th e  U nited S ta te s  a re  "d riv in g  my w ife mad.
The e x is t in g  c o l le c t io n  of au to  hu lks in  the  country  i s  on ly  one 
phase o f th e  problem . The c o l le c t io n  grows every  y ea r because, although 
we wear o u t o r o th erw ise  remove from th e  highways about 6 m illio n  m itos 
p e r  y e a r , i t  i s  e s tim ated  th a t  le s s  than  h a l f  o f  them make t h e i r  way 
through th e  sc rap  cycle  back in to  s te e l  fu rn a c e s . A lso, i t  i s  apparen t 
th a t  th e  number o f  au tos r e t i r e d  from s e rv ic e  each y e a r  i s  g re a te r  than 
th a t  o f the p reced in g  y e a r . I t  i s  e s tim ated  th a t  3«6 m illio n  ca rs  were 
scrapped in  th i s  coun try  in  19SB. For 1963 th e  number was es tim ated  to  
be ?„3 m il l io n , and in  1967, 6 .6  m ill io n  au to s  were taken  ou t o f  s e r -  
v ic e .  I t  i s  expected th a t  th e  number o f  au tos scrapped w i l l  keep
^A, Lo Hodge, "W ill M elting  Scrap be th e  Next Expansion in  Scrap 
P rocessing?" Waste Trade Jo u rn a l. Vol. 26, No, 9 (February  26, 1966), 13.
Thomas, "Scrap In d u s try  R e leg a tin g  Old Methods to  th e  Junk 
Heap," Los Angeles Times. Ju ly  2k,  1966, s e c . I ,  p . 1 .
^Ao L, Rouleau, "Top o f  th e  Scrap Heap," Westways, Vol. ^8, No,
7, 29
Thomas. Los Times, sec . I ,  p . 1 .
’I n s t i t u t e  o f Scrap Iro n  and S te e l ,  ^ o c e e d in g s  o f the  N atio n a l 
Conference on Auto Salvage (O ctober 1 , 196!^], p . B-6 (addendum d a ted  May,
1968 L
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in c re a s in g  y ea r a f t e r  y e a r , s in c e  motor v e h ic le  scrappage to t a l s  in  th e
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p a s t  have grown as  new ca r s a le s  and r e g i s t r a t io n s  have grown.
The Urban C r is is
The e f f e c t s  o f th e  d e r e l i c t  au to  d isp o sa l problem a re  e s p e c ia l ly  
sev ere  in  th e  n a t io n 's  c i t i e s .  A g re a t  many o f th e  c o u n try 's  urban 
a re a s  share in  the  problem o f  abandoned m otor v e h ic le s ,  e i th e r  on the 
p u b lic  ro ad s, o r  in  o th e r  a re a s  such as r iv e r  bottom s, vacan t l o t s ,  and 
even the  ow ners' back y a rd s .
An o u ts tan d in g  example i s  p rov ided  by th e  c i ty  o f New York. 
Examination o f th e  s t a t i s t i c s  shows th a t  d u rin g  th e  y ea r I960 , ap p ro x i­
m ately  2,$00 au to s  were abandoned on th e  c i ty  s t r e e t s ,  and removed by 
th e  Department o f S a n ita t io n . By 1962, th e  y e a r ly  number abandoned had 
in c reased  to  6 ,299 , and in  196ii, i t  was es tim ated  th a t  approxim ately  
2$,000 c a rs  were abandoned on th e  New York C ity  s t r e e t s .  P re lim inary
es tim a te s  in d ic a te d  th a t  th e  c o s t  to  th e  c i ty  fo r  removal and d isp o s a l
8
o f  the  d e r e l i c t s  in  1961i was in  excess of $600,000. %  1966, th e  NYC
P o lice  e s tim a ted  th a t  c a rs  were abandoned a t  th e  r a te  o f 110 p e r  n ig h t ,
which amounts to  over h0,000 p e r  y e a r . The S a n ita tio n  Department t r i e d  
o f fe r in g  f r e e  p ick -up  s e rv ic e ,  and ran  a campaign by TV, ra d io , and 
new spapers, g iv ing  th e  te lephone number to  c a l l  f o r  such s e rv ic e .  Over
9
a 2 -y ea r p e rio d  only  about 200 people  had phoned.
The s to ry  i s  much th e  same in  most o f  th e  c i t i e s ,  la rg e  and 
sm a ll, th roughou t th e  co u n try . In  Chicago, au to  abandonment ro se  from
7I b i d . , p . E-2. ^ I b id c. pp. U-1, U-2.
^"Death in  the S t r e e t s , " Time (June 17, 1966), p . $2.
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1,706  ca rs  in  19?9 to  21,99^ in  1963.^^ In  Amsterdam, New York, a c i ty  
o f about 30,000  p eop le , i t  was found th a t  th e re  were lli abandoned or 
d ism antled  ca rs  f o r  every  1 ,000 people in  the  c o m m u n i t y . I n  the  c i ty  
o f Los A ngeles, 2,000 abandoned ca rs  a re  impounded every month, o f  which 
only  30 to  hO p er c e n t a re  rec la im ed . Every y ea r s e v e ra l thousand of 
them, valued a t  l e s s  than  $100 each , a re  so ld  fo r  junk to  pay th e  tow 
charge o r s to ra g e  l i e n .  The C a lifo rn ia  Highway P a tro l  "harvested"
1^,000 abandoned ca rs  in  1965.^^ In th e  D is t r i c t  o f Columbia during  a 
lli-month perio d  in  1963 and 1961i, th e  c i t y  removed 2,600 abandoned v e h i­
c le s  from the s t r e e t s .  These were v e h ic le s  th a t  had been s tr ip p e d  of
13id e n t i f i c a t io n  and u s u a lly  th e  wheels o r engine were m iss in g .
The Rural Problem
In the r u r a l  a re a s  o f th e  co u n try , a s im ila r  problem e x is t s .  
S tud ies have shown th a t  th e  w o rst junked c a r  accum ulations a re  sm a ll, 
w idely  s c a t te re d  u n i t s  ad ja c e n t to  p u b lic  r o a d s . A s  an example, con­
s id e r  th e  r e s u l t s  o f a study  conducted by p r iv a te  economic c o n su lta n ts  
fo r  th e  s t a t e  o f New York. The c o n su lta n ts  chose Schoharie County as 
a ty p ic a l  r u ra l  a re a  c o n ta in in g  p r a c t i c a l ly  no medium or la rg e  s ize d
So Lloyd and R, McCann, "Waging War on Abandoned A utos," 
American C ity , Vol. 80 (November, 1966), 98-100.
I n s t i t u t e  o f  Scrap Iro n  and S te e l ,  o^,. c i t . , p . R-b.
^^Ro W est, "C ity  Seeks P r o f i t  in  Abandoned P ro p e rty ,"  Los Angeles 
Times, February 27, 1967, pp. 3, 23.
^ ^ I n s t i tu t e  o f  Scrap Iro n  and S te e l ,  0£ . c i t . , p . T-1.
Jo F . C o ll in s , " P o te n tia l  In c rease  in  Automobile Scrap U se," 
Waste Trade Jo u rn a l. Vol. 62, No. 9 (February  26, 1966), 16.
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c i t i e s .  R esu lts  o f th e  s tu d y  showed th a t  the county con ta ined  over 
6,000 au to  b o d ie s , and th e  p o p u la tio n  o f  th e  e n t i r e  county was ap p ro x i­
m ately  23,000 p eo p le . That i s  a r a t i o  o f  about 258 autom obile hulks
15f o r  every  1,000 people in  the  county .
The n a tu re  o f th e  problem in  th e  r u r a l  a reas  d i f f e r s  from th a t  
in  th e  c i t i e s  in  one m ajor r e s p e c t .  In  the  c i t i e s ,  i t  i s  n ecessa ry  to  
remove th e  abandoned hulks from th e  p u b lic  roadways in  o rd er to  main­
ta in  s a n i ta t io n  and th e  e f f ic ie n c y  o f th e  p u b lic  tho roughfare  system .
In  the  c o u n try s id e , the au to s  a re  most o f te n  abandoned o f f  the roadways, 
a long r iv e r s ,  in  gulches and canyons, and in  open f i e l d s .  The r u r a l  
problem , th e re fo re ,  becomes one of m a in ta in in g  th e  a e s th e t ic  v a lu es  o f 
th e  co u n try s id e , w ith  removal o f  the  au to  bodies n o t being a p r a c t ic a l  
n e c e s s i ty  as i s  th e  case most o f  the  tim e in  a c i ty .
Symptoms in  Montana
I t  i s  extrem ely  d i f f i c u l t  to  o b ta in  an a c c u ra te  count o f the 
d e r e l i c t  au tos in  an a re a  th e  s iz e  o f th e  s t a t e  o f  Montana, However, 
some e s tim a te s  have been made. The p a s t  p re s id e n t o f the Montana Dis­
m an tle rs  A sso c ia tio n  has e s tim ated  th e re  a re  about 50,000 au to  bodies 
" ly in g  around M ontana,’* Of th o se , he es tim ated  th a t  approxim ately  75 
p e r cen t were ly in g  abandoned on p u b lic  o r  p r iv a te  p ro p e rty  o th e r  than 
in  e s ta b lis h e d  au to  d is m a n tle r s ” y a rd s . In  a d d it io n , he es tim ated  th a t
about 30,000 more were expected to  be abandoned du ring  th a t  c u r re n t
\fyy ea r (1966). A c a su a l to u r  o f  th e  s t a t e  would re v e a l thousands of
^ ^ I n s t i tu t e  o f Scrap Iro n  and S te e l ,  o^., c i t , , pp. R-3, R-li,
Gapay, "D ism antlers Seek B u ria l Ground f o r  Abandoned Bodies 
o f A utos," M issoula S e n tin e l . January 5 , 1966, p . 5 *
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
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d e r e l i c t s  abandoned a lon^  roadways, in  v acan t l o t s  and f i e ld s ,  and p a r­
t i c u l a r l y ,  a long  r iv e r  bottom s. In many o f  M ontana's towns and c i t i e s  
th e  d e c re p i t ,  s tr ip p e d  autom obile i s  a ty p ic a l  s ig h t  in  the  backyards 
o f r e s id e n t i a l  neighborhoods.
C onditions Which C reate the  D isposal Problem
The cau ses , o r  th e  c o n d itio n s  which c re a te  th e  d e r e l i c t  auto  
d isp o s a l problem a re  complex and in te r r e la t e d ,  b u t they  can be sep a ra te d  
in to  th re e  m ajor c o n s id e ra tio n s . These a re  (a )  th e  p a t te rn  of autom obile 
consumption in  th e  U nited S ta te s ,  (b )  th e  changes, o r  more a c c u ra te ly , 
the  re v o lu tio n  in  th e  methods o f making s t e e l  in  th i s  coun try , and (c) 
the  q u a l i ty  o f th e  sc rap  iro n  and s te e l  d erived  from a u to s , which in  
tu rn  a f f e c ts  th e  scrap  s e l l i n g  p r ic e .
The P a tte rn  o f  Automobile Consumption
The number o f autom obiles consumed, o r r e t i r e d  from s e rv ic e , in ­
c reases  y ea r a f t e r  y e a r , w ith  on ly  minor se tbacks caused by vag ran t 
economic c o n d itio n s . According to  the  Automobile M anufacturers A ssocia­
t io n ,  the average age o f  p assen g er ca rs  r e t i r e d  from the highways in  th e  
U nited S ta te s  i s  f a i r l y  s ta b le .  In th e  U .S ., i t  i s  known th a t  about ^0 
p e r  cen t o f  a g iven y ea r model w i l l  have d isappeared  a t  th e  end o f about 
te n  and o n e -h a lf  y e a r s . The r a t e  o f  d isappearance  begins to  a c c e le ra te  
a t  the  end o f about s ix  y e a rs . These r e la t io n s h ip s  a re  shown in  F igure
From th e  p reced in g  in fo rm a tio n , i t  can be seen th a t  the  number o f  
au tom obiles scrapped du rin g  any given y ea r  i s  a fu n c tio n  of th e  number
T -7 ln s titu te  of Scrap Iro n  and S te e l ,  o^. c i t . , p . E-6.
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
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FIGURE I - l  
PASSENGER CAR SURVIVAL RATES
l o o
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From: I n s t i t u t e  of Scrap Iro n  and S te e l ,  Proc e edings o f th e  N ational
Conf^rencp on Auto Salvage (O ctober 1 , 1 9 ) ,  p . E-6.
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o f au to s  coming in to  re t ire m e n t age which were produced during  p rev ious 
years»  F igure 1-2 shows th e  number o f autom obiles taken  o u t of s e rv ic e  
fo r  each y ea r from 1956, p ro je c te d  through 1970. The new ca r p ro d u c tio n  
in  the U nited S ta te s  i s  a lso  shown from 1956 through 1967.^^ I t  i s  
ap p aren t th a t  th e  au to s  produced du rin g  the high p ro d u c tio n  years o f 
the e a r ly  I9 6 0 °s a re  now s ta r t i n g  in to  th e  sc rap  c y c le . Since au to  
p ro d u c tio n  has in c re a se d  s te a d i ly  through 1965, and has been m ain tained  
a t  a h igh  le v e l  s in c e  th e n , th e  numbers o f  au to s  being scrapped an n u a lly  
w i l l  rem ain h ig h . This p ro d u c tio n  and consumption p a t te r n  o f  au tos in  
the  U nited S ta te s  i s  one o f  th e  f a c to rs  which agg ravates  the a lre a d y  
severe  d isp o sa l problem .
The Changes in  Steelm aking
The most im portan t o f  the co n d itio n s  which cause the  scrap  auto  
d isp o s a l  problem i s  undoubtedly  the  c u r re n t  re v o lu tio n  in  steelm aking  
methods in  the  U nited S ta t e s .
The conven tional and most w idely  used method o f  producing  s te e l  
in  th e  U .S. up u n t i l  re c e n t y ea rs  has been th e  open h ea rth  fu rn ace . In  
195h, a re v o lu tio n a ry  s t e e l  making p rocess  termed the  "oxygen c o n v e rte r"  
o r  "basic  oxygen fu rn ace"  (BOF) was in tro d u ced  in to  th i s  co u n try . The 
p ro cess  was developed a t  a s te e l  producing c e n te r  a t  L inz, A u s tria , 
where y ea rs  o f ex perim en ta tion  r e s u l te d  in  o p e ra tio n  o f th e  f i r s t  com­
m erc ia l s c a le  p la n t  in  1952. By 1962, th e  BOF accounted f o r  ap p ro x i­
m ately  8 p e r  cen t o f  th e  s t e e l  made in  the  U .S. By 1966, th e  f ig u re  was
^^I b id . , p . B-6, addendum dated  May, 1968. Scrappage p re d ic t io n  
adap ted  from "Car Junk Yards Try S o p h is t ic a t io n ," B usiness Week (February
26, 1966), p . 108.
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
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FIGURE 1-2 
NEW CAR SALES AND CAR SCRAPPAGE RATE
NEW CAR SALES /
P re d ic tio n
[BER OF CARS SCRAPPED
U S i o  S7  5 i  éO (,l Ci i S  66 é./ 6g 6? l o
YEAR
Lteta From : I n s t i t u t e  o f Scrap Iron  and S te e l ,  Proceedings o f the
N ational Conference on Auto S a lv ag eT October 1 , 19^117, 
p. B-6, Addendum d a ted  ffey, 1968. Scrappage p re d ic t io n  
adapted  from "Car Junk Yards Try S o p h is t ic a t io n ," 
Business Week (February 26, 1966), p . 108.
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2!) p e r  c e n t, and i t  i s  p re d ic te d  th a t  by 1970, 50 p e r  cen t o f th e  s te e l
19p ro d u c tio n  in  t h i s  coun try  w i l l  be by BOF.  ̂ A com parison of BOF pro­
d u c tio n  to  open h e a r th  p ro d u c tio n  and o th e r  methods i s  shown in  F igure 
1- 3.20
The prim ary reaso n  fo r  sw itch ing  to  th e  BOF i s  th a t  th i s  method
o f fe r s  a c o s t advantage in  m anufacturing  s t e e l .  Ihe BOF w i l l  tu rn  out
a batch o f  s t e e l  in  an  hour o r l e s s ,  w hile th e  tim e re q u ired  by an open
h ea rth  fu rn ace  i s  s ix  hours o r more. Because o f  t h e i r  f a s t e r  o p e ra tio n ,
s te e l  can be made by th e  BOF f o r  two to  e ig h t  d o l la r s  p e r  ton le s s  than
21w ith  the open h e a r th . The r e s u l t  i s  th a t  about a dozen open h ea rth  
fu rnaces in  th e  U .S. have been scrapped o r  p u t on s tan d b y .
Scrap s te e l  i s  one of th e  two b as ic  raw m a te r ia ls  from which 
s te e l  i s  made, th e  o th e r  being p ig  iro n  which i s  produced from Iro n  ore 
in  b la s t  fu rn a c e s . The changeover to  th e  BOF from open h ea rth  has had 
a g re a t  e f f e c t  on th e  demand f o r  scrap  s t e e l ,  and p a r t ic u la r ly  fo r  
autom obile sc ra p . The b a s ic  reason  i s  th a t  th e  oxygen co n v erte r can 
consume n o t more than  30 p e r  c e n t sc rap  in  th e  lo ad in g  charge, w hile 
the  open h earth  charge g e n e ra lly  c o n s is ts  o f 35 to  50 p e r  cen t sc ra p , 
and th e  fu rnace  can use as  much as 60 p e r  c e n t. The r e s u l t  is  th a t  le s s  
sc rap  i s  consumed by th e  s t e e l  making in d u s try  as a w hole. The demand
I n s t i t u t e  o f  Scrap Iro n  and S te e l ,  og,. c i t . , p . F-2.
^ ^ I l lu s t r a t io n  adap ted  from "Oxygen in  S teelm aking ," S c ie n t i f ic  
American (A p ril, 1968), p . 25.
2^A. R. K arr, "&fing to  Oxygen Furnaces Helped to  Boost Basic 
S te e l C apacity  6 M illio n  Tons in  1965 ,"  Wall S t r e e t  Jo u rn a l. XIV, No. 51 
(December 2h, 1965).
22 j .  K. S tone, "Oxygen in  S teelm ak ing ,"  S c ie n t i f ic  American, Vol. 
218 (A p r i l ,  1968), 21-31.
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f o r  sc rap  has th e re fo re  le sse n e d , p a r t i c u la r ly  f o r  th e  low -grade types 
such as  autom obile s c ra p .
The Q u a lity  and P ric e  o f Auto Scrap
Scrap s te e l  used in  th e  s te e l  p ro d u c tio n  p ro cess  comes from two 
m ajor so u rc e s . I t  i s  produced by the s t e e l  companies them selves as  a 
by -p roduct o f t h e i r  p ro d u c tio n  (home s c ra p ) ,  or i t  i s  purchased from 
o th e r  so u rces . The purchased  sc rap  f a l l s  in to  two c a te g o r ie s , indus­
t r i a l  sc rap  and o b so le te  s c ra p . I n d u s t r ia l  sc rap  i s  new s te e l  which 
r e s u l t s  from th e  m anufacture o f f in is h e d  p ro d u c ts , w hile  o b so le te  scrap  
i s  th a t  which r e s u l t s  from d em o litio n  o f  s t e e l  s t r u c tu r e s ,  and from p ro ­
c e ss in g  o f  o th e r  a r t i c l e s  which co n ta in  s t e e l .  Old autom obiles f a l l  
in to  the  l a t t e r  ca teg o ry .
I f  th e  v a rio u s  ty p es  o f  sc rap  were ranked in  o rd e r  o f d e s i r a b i l i t y  
to  th e  s t e e l  in d u s try ,  th e  rank ing  would be as fo llow s : home sc ra p ,
in d u s t r i a l  sc ra p , and o b so le te  s c ra p . Of th e  o b so le te  sc ra p , th e  demo­
l i t i o n  type is  p re fe r r e d ,  le a v in g  o ld  autom obiles in  the  catego ry  o f th e
23
l e a s t  p re fe r re d  sc ra p .
The reason  th a t  o ld  autom obiles c o n s t i tu te  a poor grade o f  scrap  
s t e e l  i s  th a t  th ey  co n ta in  a wide v a r ie ty  o f  n o n -m e ta llic  im p u r i t ie s ,  
such as p l a s t i c ,  ru b b er, and g la s s ,  as w e ll as m e ta l l ic  im p u r i t ie s , such 
as copper, le a d , and chromium. The n o n -m e ta llic  im p u ritie s  a re  the  more 
s e r io u s ,  because th ey  a re  contam inants in  th e  m anufacture o f s t e e l .  As 
th e  s t e e l  in d u s try  reduced th e  amount o f sc rap  purchased , because of 
th e  u se  o f th e  BOF, i t  n a tu r a l ly  e lim in a ted  the p o o re s t grade o f  scrap
^ ^ I n s t i tu te  o f  Scrap Iron  and S te e l ,  o£. c i t . , p . F-1.
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f i r s t ,  Automobile b o d ies , c l a s s i f i e d  as No. 2 bundles by the s te e l  
in d u s try ,  a re  in c lu d ed  in  th i s  ca teg o ry . F igure shows how the con­
sum ption o f No. 2 bu n d les, a s  a p ercen tag e  o f  th e  t o t a l  consumption of 
purchased  sc ra p , has d ec lin ed  in  re c e n t y e a rs ,
As th e  demand f o r  au to-body sc rap  has f a l l e n ,  so has the  p r ic e .
The scrap  p ro cess in g  in d u s try  w i l l  hand le  only  th e  sc rap  th a t  w i l l  y ie ld
a p r o f i t .  The p r ic e  has f a l le n  to  a le v e l  such t h a t ,  in  many in s ta n c e s ,
i t  i s  no lo n g e r  p r o f i t a b le  to  p rep are  au tos f o r  s a le  as s c ra p , and to  a 
g re a t  œ tte n t, th e  accum ulating margin o f  scrap  i s  uneconomic Thus, 
a t  a tim e when th e  scrappage r a te  fo r  o ld  au tos i s  a t  a peak and s t i l l  
r i s i n g ,  th e  demand and p r ic e  f o r  au to  sc rap  i s  a t  i t s  lo w e s t. The de­
c l in e  in  the p r ic e  o f  No. 2 bundles i s  shown in  F igure These
c ircu m stan ces , th e n , a re  th e  c e n tr a l  cause o f th e  scrap  auto  d isp o sa l 
problem  in  th e  U nited S ta te s  today .
^^Data from Proceedings o f th e  N a tio n a l Conference on Auto Salvage. 
p . B-6, addendum d a ted  May, 1968.
F. C o llin s , " P o te n tia l  In c rease  in  Automobile Scrap U se," on ,
c i t , , p . 16,
Data from Proceedings o f th e  N ational Conference on Auto S alvage. 
p , B-6, addendum d a ted  May, 1968.
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FIGURE I -h
CONSUMPTION OF NO. 2 BUNDLES AS A PERCENTAGE 







Data from : I n s t i t u t e  o f  Scrap Iro n  and S te e l ,  Proceedings of N ational
Conference on Auto Salvage (O ctober 1 , 196ii), p . B-6, 
Addendum dated  May,'1968.
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Data from : I n s t i t u t e  o f Scrap Iron  and S te e l ,  Prooeedlngs o f  the
N atio n a l Conference on Auto Salvage^COotober 1 , 19^UT, 
p . Addendum dated  May, 196^.
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CHAPTER I I
CURRENT APPROACHES TO SOLVING THE PROBLEM
When the  causes and e f f e c ts  o f  the  sc rap  au to  d isp o s a l problem 
a re  reco g n ized , an o b se rv e r i s  most l i k e ly  to  asks What i s  being done 
to  so lv e  th e  problem ? The approaches o r courses o f  a c tio n  being taken  
f a l l  p r im a r ily  in to  one o f th re e  g en era l c a te g o r ie s .  These a re ,  (a )  the  
methods now being  u t i l i z e d  to  d isp o se  of sc rap  a u to s , (b ) l e g i s l a t io n  
which has been in tro d u ced  to  a l l e v i a t e  th e  symptoms o f  th e  problem , and 
(c )  re sea rch  programs on th e  s t a t e  and f e d e ra l  le v e ls  to  study  new so lu ­
t io n s  and in  some cases e s ta b l i s h  p i l o t  p la n ts  to  t e s t  them.
P resen t Methods o f  Scran Auto D isposal
The methods which a re  now employed to  d ispose  o f  w orn-out o r  
wrecked au to s  range from th e  s im p le s t and most u n s o p h is t ic a te d , such as 
dumping o r  bu ry ing , to  th e  h ig h ly  advanced, such as being fed  in to  a 
gargantuan sh red d e r. There i s ,  o f  co u rse , the  commonplace abandonment 
o f  o ld  au tos by t h e i r  ow ners, which in  some cases i s  d isp o sa l o f  a s o r t .  
In cases  where th e  abandoned au to  must be removed, such as  from a c i t y  
s t r e e t ,  th e  d isp o s a l problem i s  in h e r i te d  by the removing person  o r  
agency. I t  was p re v io u s ly  exp la ined  th a t  a la rg e  p ercen tag e  of th e  
scrapped  au tos in  th e  U nited S ta te s  a re  n o t being a c t iv e ly  p rocessed  
through th e  s t e e l  sc rap  cy c le  f o r  th e  m anufacture o f  s t e e l .  Autos 
f a l l i n g  in to  th a t  ca teg o ry  a re  g e n e ra lly  accum ulated in  a reas  such as 
d ism an tle rs*  y a rd s , b u ried  o r  dumped in  d es ig n a ted  lo c a t io n s ,  o r  used
19
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f o r  gome purpose such as f i s h  h a b i ta t  in  w ater b o d ies , r e in fo rc in g  along 
r iv e r  banks, e t c .
U t i l iz a t io n  as  Scrap M etal
I t  would seem most d e s ir a b le  from an economic s tan d p o in t to  
u t i l i z e  th e  m eta ls  con ta in ed  in  o ld  au tos as sc rap  m a te r ia l  in  th e  p ro ­
d u c tio n  o f  new s t e e l  and o th e r  m e ta ls . This i s  now being done w ith  some 
undeterm ined p e rcen tag e  o f th e  auto hu lks in  the co u n try .
The o rg a n iz a tio n s  which perform  the fu n c tio n  o f  p rep arin g  scrap  
au to s  fo r  pu rchase  by the s t e e l  companies o r t h e i r  brokers a re  c a lle d  
sc rap  p ro c e ss o rs . They a re  n o t au to  d ism a n tle rs , whose b u sin ess  i s  the 
s t r ip p in g  o f o ld  c a rs  f o r  sa le a b le  p a r t s .  The au to  d ism a n tle r , o r 
w recker, p ro v id es  the  raw m a te r ia l  f o r  th e  scrap  p ro c e s s o r 's  u se .
Autos u t i l i z e d  f o r  t h e i r  scrap  s te e l  have o r d in a r i ly  been p ro ­
cessed  by a number o f  tim e consuming and com paratively  c o s tly  o p e ra tio n s . 
Only in  re c e n t y ea rs  has th e  sc rap  in d u s try  in tro d u ced  r e a l ly  h igh- 
e f f ic ie n c y  p ro cess in g  equipment to  low er the  tim e and c o s t  o f  p ro cess in g  
au to s  f o r  t h e i r  s t e e l .
Conventional au to  sc rap p in g  system s. A fte r an au to  w recker has 
s tr ip p e d  an o ld  o r wrecked au to  f o r  the  s a le a b le  p a r t s ,  he s e l l s  the  
rem aining hulk  to  a  sc rap  p ro c e sso r , i f  he can g e t a high enough p r ic e .  
O therw ise, the au to  w i l l  n o t  e n te r  in to  th e  scrap  p ro cess in g  c y c le , be­
cause th e  d ism a n tle r  w i l l  e i th e r  s to r e  i t  o r  d isp o se  o f  i t  by some means 
o r  a n o th e r . S to rin g  th e  hu lk  w i l l  on ly  add to  th e  d isp o sa l problem .
A fte r  r e c e ip t  of th e  au to  body from a w recker o r o th e r  so u rce , 
th e  p ro c e sso r  p rep a re s  i t  f o r  s a le  to  a s te e l  m i l l .  The g r e a te s t
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
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p ercen tag e  o f scrapped autom obiles a re  compressed in to  b a le s . The 
b a le s  u s u a lly  in c lu d e  th e  fram e, u n d e rc a rr ia g e , and sh ee t s t e e l ,  and 
a re  d e s ig n a te d  as No. 2 b u n d le s .^  In o rd e r to  meet th e  s p e c if ic a t io n s  
f o r  No. 2 bund les, th e  au to  must be f re e  o f  non ferrous and nonm etallic  
m a te r ia ls .  A la rg e  amount and v a r ie ty  o f  th e se  a re  p re se n t in  the 
average c a r .  Among th e se  a re  rubber mats and hoses, g la s s ,  s e a ts ,  
u p h o ls te ry , in s u la t io n ,  copper w ire  and c a b le s , d ie  c a s t  p a r t s ,  dash­
board, and s ta in le s s  and chrome s t e e l s .  The engine block and t ra n s ­
m ission  a re  removed and so ld  as  o th e r  grades o f  fe rro u s  sc ra p . The 
p ro cesso r may bum  th e  body in  the  open, o r  i f  he has one, in  an in c in ­
e r a to r .  The burning i s  to  e lim in a te  the com bustible m a te r ia ls ,  as w ell 
as low -m elting  tem pera tu re  m eta ls  such as le a d  and z in c , which a re  con­
tam inants in  s t e e l .  Then, a g a in , i f  th e  equipment i s  a v a i la b le ,  th e  
e n t i r e  au to  body i s  compressed in to  a No. 2 bundle. In  o th e r  c a se s , 
the  body may be to m  up piecem eal by shears  and then  b a led , o r  i t  may 
be cu t up by hand w ith  an o x y -ace ty len e  to rc h . An auto  body, a f t e r  
p re p a ra tio n  in  th e  fo reg o in g  manner, w i l l  y ie ld  about 1900 to  2000 
pounds o f  No. 2 bund le .^
Recent h ig h -e f f ic ie n c y  system s. I t  has been recognized  fo r  some 
tim e by th e  sc rap  p ro ce ss in g  in d u s try  th a t  the p re v io u s ly  d esc rib ed  
co n v en tio n a l methods o f p re p a rin g  au to  sc rap  a re  n o t s a t i s f a c to r y  in  
many r e s p e c ts .  F i r s t  o f  a l l ,  th e  methods a re  time consuming and re q u ire
^"Y ear End Review and F o re c a s t ,"  Waste Trade Jo u rn a l. Vol. 62, 
No. 9 (February  26, 1966), 18,
^ I n s t i t u t e  o f  Scrap Iro n  and S te e l ,  P roceedings o f the N ational 
Conference on Auto S alvage. p . H-1.
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a g r e a t  d ea l o f  hand la b o r .  This r e s u l t s  in  a p ro cess in g  c o s t  w hich, in  
many p a r t s  o f  th e  co u n try , i s  too high to  allow  a p r o f i ta b le  o p e ra tio n . 
Secondly, th e  p ro d u c t o f t h i s  expensive p ro cess in g  work i s  th e  No. 2 
bundle, which is  a r e l a t iv e ly  poor grade o f  scrap  s t e e l ,  f o r  which th e  
demand and p r ic e  a re  low. In  o rd e r  to  low er th e  c o s t  and upgrade th e  
p ro d u c t, s e v e ra l h ig h ly  e f f i c i e n t  auto  scrapp ing  p ro cesses  have been 
r e c e n t ly  developed. The developm ent was accom plished by d i f f e r e n t  com­
p a n ie s , bu t the  p r in c ip le s  used  and th e  end p roduct a re  e s s e n t ia l ly  
s im i la r .  A ll o f th e  p ro cesses  under d isc u ss io n  employ g ig a n tic  p ie c e s  
o f equipment capab le  o f  acc ep tin g  a  whole au to  and shredding  i t  in to  
sm all chunks o f n e a r ly  pure  s t e e l .  The w aste m a te r ia ls  and nonferrous 
m eta ls  a re  a u to m a tic a lly  se p a ra te d , and the  s te e l  emerges from th e  
machine as a raw m a te r ia l  ready fo r  u se  by a s t e e l  p roducer.
The P ro le r  S te e l C orporation  o f Houston, Texas, has developed an 
au to  sc rap  p ro cess in g  p la n t  c a l le d  a P r o le r iz e r .  The p la n t  i s  a c tu a l ly  
a s e r ie s  o f machines and d e v ic e s , and th e  c o s t o f  an i n s t a l l a t i o n  i s  in  
excess o f $2 m il l io n ,  depending on th e  lo c a t io n .  At th e  p re se n t tim e, 
P ro le r iz e r  p la n ts  a re  lo c a te d  in  Houston, Texas ; Kansas City, Kansas;
Los Angeles, C a lifo rn ia ;  Chicago, I l l i n o i s ;  Jersey  City, New Je rsey ; 
and E v e re tt,  M assachusetts .
The P ro le r iz e r  u t i l i z e s  a conveyor to  t r a n s p o r t  a c a r  up in to  i t s  
in n e r  working m achinery. I t  th en  uses autom ated c u t t in g  to o ls ,  hammers, 
m agnets, and chem icals to sh red , s e p a ra te , and p u r ify  th e  s t e e l .  The 
main p ro d u c t conveyor c a r r ie s  th e  p u r i f ie d  s t e e l  p ie c e s  to  a mound o f 
s im i la r  s t e e l ,  w h ile  o th e r  conveyors c a rry  away rubber, nonferrous 
m e ta ls , d i r t ,  and o th e r  con tam inan ts. A P r o le r iz e r  p la n t  can d ig e s t
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th re e  âu to s  p er m inute , which i s  e q u iv a le n t to  over liiOO p e r  8-hour day, 
o r 350,000 in  a year»^
A s im ila r  au tom atic  c a r  shredding  d ev ice  has been developed by 
L u ria  B rothers and Company, Inc» , o f  C leveland, OhiOo Their machine is  
known as  a " frag m en tize r"  and th e  shredded s te e l  sc rap  i s  tra d e  named 
Lurmeto In the  Lurmet p ro c e ss , th e  au to  bodies a re  a lso  fed  in to  the  
machine on a conveyor b e l t .  In s id e  the  m achine, the e n t i r e  autom obile 
i s  r ip p ed  and shredded in to  sm all p ieces  so v io le n t ly  th a t  the n o n fe r­
rous m e ta ls , d i r t ,  ru b b er, and o th e r  u n d e s ira b le  m a te r ia ls  a re  knocked 
lo o se , ex p ed itin g  se p a ra tio n  a t  a l a t e r  stage» The p roduct i s  then  fed  
in to  a r o ta t in g  drum magnet which s e p a ra te s  the fe rro u s  p a r t ic le s  from 
th e  non-m agnetic m a te ria l»  Such m a te r ia l  drops in to  a b in  f o r  s to rag e  
and even tu a l removal» A fte r  m agnetic s e p a ra tio n  the  Lurmet goes through 
a second c lean in g  and a f i n a l  q u a l i ty  check, from whence i t  i s  dropped 
in to  a conveyor fo r  t r a n s f e r  to  a r a i l r o a d  gondola car»^
The f i r s t  "frag m en tize r"  was a p ro to ty p e  machine in s t a l l e d  in
d
Vernon, C alifo rn ia»  In 1965, a f t e r  i t  had been in  o p era tio n  fo r  about 
two y e a rs , Luria B ro thers en te red  in to  an agreem ent w ith Ford Motor 
Company whereby Ford would purchase s u b s ta n t ia l  q u a n t i t ie s  o f th e  Lurmet 
product»^ Luria then  proceeded to  b u ild  two frag m en tize rs  a d jac e n t to
^Ao L» Rouleau, "Top o f the Scrap Heap," Westways, Vol. No. 7 
( Ju ly , 1966), 29-30.
^ I n s t i t u t e  o f Scrap Iron  and S te e l ,  o£. c i t . , pp. P-1, P-3.
Thomas, "Scrap In d u s try  R elega ting  Old Methods to  th e  Junk 
Heap," Los Angeles Times, Ju ly  2h, 1966, sec . I ,  pp. 1 -2 .
^"Ford Plans to  Reuse S te e l from 2^0,000 Junked Autos a Y ear," 
Wall S tre e t  Jo u rn a l, XLVI (December 13, 1965), 6 »
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F o rd 's  foundry p la n ts  in  D e tro it  and Cleveland» Each f a c i l i t y  i s  de­
signed  to  consume 2^0,000 scrapped au tos p e r  year»?
Since th e  f i r s t  au to  shredding  p la n ts  were p u t in to  o p e ra tio n  by 
P ro le r  and L u ria , numerous o th e r  sh red d er p la n ts  have been in s ta l l e d  in  
v a rio u s  a re a s  o f the co u n try  by o th e r  concerns. The I n s t i t u t e  o f Scrap 
Iro n  and S te e l ,  I n c . ,  has p u b lish ed  a l i s t  o f such p la n ts  o p e ra tin g  in  
th e  U nited S ta te s .  The l i s t ,  d a ted  May, 1968, i s  a re v is io n  o f one 
o r ig in a l ly  p repared  by S tee l magazine in  December, 1966. A t o t a l  o f 65 
sh red d er f a c i l i t i e s  a re  shown to  be e i th e r  in  o p e ra tio n  or p lanned.
Accumulation
Although accum ulation i s  n o t r e a l ly  a method o f  scrap  au to  d i s ­
p o sa l ( th e  hulks a re  s t i l l  th e re  and v i s i b l e ) ,  i t  i s  in  one form o r 
an o th er th e  most common a l t e r n a t iv e  to  u t i l i z a t i o n  of th e  hulks as 
scrap  m e ta l.
In  many a reas  o f th e  U nited S ta te s ,  p a r t ic u la r ly  those which a re  
g re a t d is ta n c e s  from s te e l  producing f a c i l i t i e s ,  la rg e  numbers o f  d e re ­
l i c t  au to s  have been accum ulated. The most commonplace accum ulations 
a re  those  which a re  found in  th e  autom obile d ism an tlin g  y a rd s. Other 
s to ra g e  a reas  a re  o c c a s io n a lly  u t i l i z e d .  Another form o f accum ulation 
f re q u e n tly  encountered  i s  b u r ia l  o f au to  bod ies.
D esignated s to ra g e  a r e a s . Accumulation of auto  bodies in  a d is -  
m a n tle r 's  yard  i s  u s u a l ly  the  r e s u l t  of h is  i n a b i l i t y  to  o b ta in  what he 
f e e ls  i s  an adequate p r ic e  f o r  them from a sc ra p  p ro ce sso r. In  some
7Thomas, o^. c i t . , s e c . I ,  pp . 1-2,
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a re a s ,  sc rap  p ro c e sso rs  w i l l  n o t even buy th e  h u lk s . R ather than  spend 
money to  g e t r id  o f them, a d ism a n tle r  w i l l  s to r e  them in  h is  y ard , even 
though  a l l  th e  s a le a b le  p a r ts  have been removed. This i s  a form of 
accum ulation in  a d es ig n a ted  s to ra g e  a re a , th e  a rea  having been d e s ig ­
na ted  by th e  d ism a n tle r  h im se lf .
Another form o f s to ra g e  in  a d esig n a ted  a rea  i s  the  p ra c t ic e  o f 
t r a n s f e r r in g  s tr ip p e d  au to  hulks from a dism antler® s yard  to  an a re a , 
u s u a lly  r u r a l ,  f o r  an in d e f in i te  tim e p e rio d  o f  s to ra g e . The in te n t  
may be to  e v e n tu a lly  p ro cess  the  hu lks fo r  scrap  i f  m arket co n d itio n s  
w arran t, o r  th e  a re a  may be in ten d ed  as  a f in a l  d isp o sa l lo c a tio n .
Economic c o n su lta n ts  in  New York s t a t e  d isco v ered , in  a study  of 
one ty p ic a l  r u r a l  county , th a t  i t  was common p ra c t ic e  f o r  owners o f  poor
farm lan d  to  r e n t  o r  s e l l  acreage to  b ig  c i ty  auto  d ism an tle rs  f o r  mass
8
s to ra g e  o f auto  h u lk s .
In  M issoula County, Montana, one auto w recking concern i s  u sing  
an area  a long the  C lark Fork R iver, w est o f M issoula, as a s to rag e  area  
f o r  h u lk s . Some o f them have been t r a n s f e r r e d  to  th e  area  from th e
9
w reck e r 's  business  lo c a t io n s  in  a n o th e r  town. The w recker has no p lan s  
f o r  o th e r  means o f  d is p o s a l ,  bu t in ten d s  to  "p lay  i t  by ea r"  regard ing  
even tual removal o r sc rap  p ro cess in g  o f  the  h u lk s .
B u r ia l. Another commonly found method o f  scrap  au to  d isp o sa l i s
^ I n s t i tu t e  o f Scrap Iron  and S te e l ,  o^. c i t . , p . R-10.
P ersonal In te rv iew , ffr. Frank Dures, Frank & Jim 's Wrecking, 
M issoula, Ju ly  3» 1968.
^^P ersonal in te rv ie w , Mr. W alter Bakke, Bakke Auto P a r ts ,  M issoula, 
Ju ly  8, 1968.
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b u r ia l .  The method appears to  be th e  most commonly used among th e  au to
w recking concerns o f M issoula, in s o fa r  as  d isp o sa l o f  th e  sh e e t s te e l
bodies i s  concerned. One w recker in d ic a te d  th a t  he had re c e n tly  been
a b le  to  s e l l  th e  heavy m eta l (fram es, a x le s , and suspension ) a t  a p r ic e
which w arran ted  c u t t in g  i t  lo o se  from the  body. However, he a lso  s ta te d
th a t  he d id  n o t even bo ther to  tak e  th e  heavy m etal ou t a t  th e  p re se n t
11
tim e, b u t b u ried  th e  whole h u lk .
The w reckers in te rv iew ed  who used b u r ia l  as a d isp o sa l method
s ta te d  th a t  th ey  e i th e r  hau led  th e  hulks to  th e  b u r ia l  ground them selves,
o r th a t  they  had them removed and bu ried  fo r  a fe e . In  e i th e r  case , the
same com m ercially o p era ted  b u r ia l  ground was u sed .
Other D isposal Methods
In a d d itio n  to  u t i l i z a t i o n  as sc rap  s t e e l ,  s to ra g e , and b u r ia l ,
some o th e r  scrap  au to  d isp o sa l methods a re  in f re q u e n tly  employed. One
o f th e  methods i s  to  dump the hulks in to  bodies o f w ate r.
When the  New York C ity  S a n ita tio n  Department cannot s e l l  the
abandoned wrecks which they  p ick  up, th ey  bury them a t  l a n d - f i l l  s i t e s ,
12o r dump them in to  the  A tla n tic  Ocean.
Several Qulf s t a t e s  have used  them as a r t i f i c i a l  r e e fs  fo r  f is h  
h a b i ta t .  In th e  m id-lO^O 's the  Alabama S ta te  Game and Fish d iv is io n  
dumped hundreds o f o ld  au to s  in to  th e  sea n ea r th e  en trance to  Mobile 
Bay. The purpose was to  prov ide a r t i f i c i a l  re e fs  o f f is h  "apartm en ts".
^ P e r s o n a l  in te rv ie w , Mr. Douglas Roark, Ace Auto Salvage, 
M issoula, Ju ly  3, 1968.
John Warren G ile s , "The Auto Graveyard—-What To Do About I t? "  
The R otarian  (Septem ber, 196U).
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In  1962; o ld  ca rs  were low ered In to  the  sea n ea r Santa fe rb a ra , 
C a lifo rn ia « The o b je c tiv e  was to  form a r e e f  as p a r t  o f an a r t i f i c i a l  
is la n d  co n s tru c te d  by an o i l  company f o r  d r i l l i n g .
Damping o f d e r e l i c t  au to s  in  w ater may provide a s u ita b le  d isp o sa l 
method f o r  l im ite d  numbers o f hulks in  c e r ta in  a re a s ,  but the  method is  
n o t s u i ta b le  as a g en era l s o lu t io n  fo r  th e  m illio n s  of e x is t in g  h u lk s .
R egulatory  L e g is la tio n
In re c e n t y e a r s ,  th e  sc rap  au to  d isp o sa l problem has become a 
m a tte r  o f  concern to  th e  g en era l p u b lic . The concern i s  r e f le c te d  in  
th e  q u a n tity  and type o f  l e g i s l a t io n  which has been in troduced  on fed ­
e r a l ,  s t a t e ,  and m unicipal l e v e l s ,  Ifost l e g i s l a t io n  has been d ire c te d  
a t  a l l e v ia t in g  th e  v i s ib le  problem  symptoms, but some o f  i t  i s  aimed a t  
e lim in a tin g  th e  ro o t  causes o f th e  problem .
Federal L e g is la tio n
The o u ts tan d in g  p iece  o f  fe d e ra l  l e g i s l a t io n  concerned w ith  th e  
d e r e l i c t  auto  problem is  P ub lic  Law 89-28^, the  Highway B e a u tif ic a tio n  
Act o f 196^. This l e g i s l a t i o n  i s  commonly termed th e  "Lady Bird B i l l . "  
The prim ary fe a tu re  of th e  b i l l  reg ard in g  sc rap  au to  d isp o sa l i s  th e  
p ro v is io n  fo r  c o n tro l  of junkyards w ith in  1000 f e e t  o f th e  edge o f 
r ig h t-o f-w a y  along I n te r s t a t e  and F e d e ra l-a id  prim ary highways. Junk­
yards w ith in  1000 f e e t  o f  th e  r ig h t-o f-w ay  which a re  in  a zoned o r 
unzoned in d u s t r ia l  a rea  a re  n o t under c o n tro l o f  the  a c t .  The a c t  p ro ­
v id es  f e d e ra l  funding  fo r  ex ecu tio n  of c e r ta in  p ro v is io n s , p r im a r ily
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d ea lin g  w ith  sc re en in g  from view o r removal o f junkyards îfowever, 
in  Ju ly , 1968, th e  Uo S. House o f  R ep resen ta tiv es  vo ted  to  e n t i r e ly  
d e le te  a l l  highway b e a u t i f ic a t io n  funds w ith  the  excep tion  o f those  
re q u ire d  f o r  a d m in is tra tio n  e x p e n s e s T h e  fin an c in g  o f  the  program 
i s  u n reso lved  a t  t h i s  w r itin g .
The o th e r  p r in c ip a l  l e g i s l a t i v e  a c t  a f fe c t in g  d isp o sa l o f  scrap
au to s  i s  P ub lic  Law 272, th e  combined Clean A ir Act and Solid  Waste
D isposal Act. These a ls o  became U.S» law in  1965. According to  Section
202b o f th e  a c t ,  th e  purpose i s ,
to  i n i t i a t e  and a c c e le ra te  a n a t io n a l  re sea rch  and development 
program fo r  new and improved methods o f p roper and economic 
so lid -w a s te  d is p o s a l ,  in c lu d in g  s tu d ie s  d ire c te d  toward the 
co n se rv a tio n  of n a tu r a l  re so u rces  by reducing  the amount o f 
w aste and un sa lv ag eab le  m a te r ia ls  and by recovery  and u t i l i z a ­
t io n  o f p o te n t ia l  re so u rces  in  s o l id  w astes; and to  prov ide 
te c h n ic a l  and f in a n c ia l  a s s is ta n c e  to  s ta t e  and lo c a l  govern­
ments and i n t e r s t a t e  agencies in  th e  p lan n in g , development and 
conduct o f so lid -w a s te  d isp o sa l p r o g r a m s . ^5
Other f e d e ra l  l e g i s l a t i o n  has been enacted which i s  of l e s s  im­
p o rta n c e . In 1966, a Senate subcommittee approved a %00,000 p ro je c t  to  
b u ild  an a r t i f i c i a l  r e e f  o f f  Sandy Hook, New Jersey , to  serve as a f is h  
sa n c tu a ry .
Montana L e g is la t io n
The s ta t e  o f Montana a lso  has passed i t s  v e rs io n  o f a highway
ï3"H earlngs Set on Standards f o r  Scrap Yard C o n tro l,"  Waste 
Trade Jo u rn a l, Vol. 69, No. 9 (February 26, 1966), 20,
^^"Lady Bird P lan  S u ffe rs  S e tback ,"  The M isso u lian , Ju ly  h, 
1968, p .  1.
l ^ J ,  F. C o llin s , " P o te n tia l  In crease  in  Automobile Scrap U se," 
Waste Trade Jo u rn a l. Vol. 69, No. 9 (February  26, 1966), 16.
Ï^New York Times, A pril 23, 1966, p . 5.
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b e a u t i f ic a t io n  law . Montana Senate B i l l  No. 17 was signed  by the Gov­
ern o r on March 1, 196^, and went in to  e f f e c t  on Ju ly  1, 1965, The main 
p ro v is io n  o f the  law makes i t  i l l e g a l  to  o p era te  a junkyard w ith in  2000 
f e e t  o f  a county , s t a t e ,  o r  f e d e ra l  road  w ith o u t a p erm it from the  
county s h e r i f f .  A junkyard i s  d efin ed  as "a p lace  where 5 o r more 
junked, wrecked, o r  n o n -o p e ra tiv e  au tom obiles, v e h ic le s ,  . . . a re  
lo c a te d ."  The s h e r i f f  may re q u ire  sc reen in g  of a junkyard when i t  i s  
w ith in  2000 f e e t  o f  th e  c e n te r  l i n e  o f  a road and i s  n o t hidden from 
th e  view o f  m o to r is ts  by an a r t i f i c i a l  o r  n a tu ra l  sc reen , or by the  
topography. The perm it i s  e f f e c t iv e  fo r  two y e a rs , and co s ts  $50.00. 
P e n a ltie s  fo r  v io la t io n  o f the  a c t  a re  a f in e  of n o t le s s  than $100.00
nor more than $1000.00, and each day of v io la t io n  of th e  p ro v is io n s  of
17th e  a c t  c o n s t i tu te s  a s e p a ra te  o ffen se .
S ta te  and H in ic ip a l L e g is la tio n  O utside Montana
C erta in  o f the s ta te s  and l a r g e r  c i t i e s  in  the U nited S ta te s  
have passed  l e g i s l a t io n  d ire c te d  p r im a r ily  toward coping w ith  the prob­
lem o f th e  abandoned d e r e l i c t  auto so p re v a le n t in  the m e tro p o litan  
a r e a s .
The I l l i n o i s  s ta t e  law was amended in  1961 to  allow  s a le s  o f 
abandoned junk au to s  by com p etitiv e  b id  to  junk d e a le r s .  The law ena­
b les  p o lic e  departm ents to  app ly  to  the  s t a t e  f o r  "junking t i t l e s "  for
th e  abandoned au tos impounded by them. The "junking t i t l e "  i s  issu ed  
to  show ownership on ly  fo r  th e  purpose o f scrapp ing  the au to . Any
l^M ontana, C hapter No. 136, Montana Session  Laws 1965, Senate 
B ill No. 17.
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fu tu re  issu e  of a r e ^ l a r  t i t l e  i s  th u s  prevented,^®
Under th e  laws o f  the D is t r i c t  o f Columbia, a person  can be p ro se ­
cu ted  f o r  le a v in g  an abandoned v e h ic le  on h is  p ro p e rty  i f  i t  remains 
th e re  long  enough to  become a h e a lth  menace. The p ro p e rty  owner i s  sub­
j e c t  to  a f in e  of $$0.00 p e r  day fo r  every day th e  v e h ic le  remains on 
the p ro p e rty  a f t e r  th e  H ealth Department g ives n o tic e  to  remove i t . ^ ^
R esearch. Study, and Action Programs
I t  has become obvious to  even a casu a l s tu d e n t o f the  problem 
th a t ,  f o r  many a reas  o f  th e  co u n try , no r e a l ly  s a t i s f a c to r y  methods o f 
sc rap  au to  d isp o sa l have been developed. D espite th e  e f f o r t s  o f  p r iv a te  
in d u s try  and th e  l e g i s l a t i v e  b o d ies , th e  coun try  s t i l l  abounds w ith 
heaps o f  auto hulks s c a t te re d  from c o a s t to  c o as t and border to  border. 
Numerous programs o f re se a rc h , s tu d y , and a c tio n  have been i n i t i a t e d  by 
th e  f e d e ra l  government, c i t y  governm ents, p r iv a te  in d u s try , and v ario u s  
a s so c ia tio n s  to so lve  th e  problem.
F ederal A c t iv i t ie s
The United S ta te s  B ireau of Mines, by a u th o r iz a tio n  o f the  Solid  
Waste D isposal Act, has e s ta b lis h e d  two p i l o t  p la n ts  to develop new 
techn iques fo r  u s in g  au to  sc ra p .
One o f th e  p i l o t  p la n ts  i s  lo c a te d  a t  Albany, Oregon. I t  was 
e s ta b lis h e d  to  develop a techn ique f o r  producing high grade scrap  from
S. Lloyd and R. McCann, "Waging War on Abandoned A utos," 
American C ity , Vol. 80 (November, 196$), 98-100.
^ ^ I n s t i tu te  o f Scrap Iron  and S te e l ,  P roceedings o f  th e  N ational 
Conference on Auto Salvage, p . T-1.
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POau to  h u lk s  by means o f  a s e le c t iv e  o x id a tio n  p ro c e ss .
The o th e r  Bureau p i l o t  p la n t  i s  lo c a te d  a t  B ibbing, M innesota.
I t  was e s ta b lis h e d  fo r  th e  purpose o f  developing  a p rocess  fo r  m agnetiz­
ing ta c o n i te ,  which i s  a low -grade non-m agnetic iro n  o re . The process 
w i l l  u se  auto  sc rap  as a red u c in g  agen t by fu s in g  i t  w ith the ta c o n i te ,
thus m agnetizing the o re  and making i t  s u sc e p tib le  to  m agnetic sep ara - 
21t io n .  Non-magnetic ta c o n i te  had p re v io u s ly  been considered  commer­
c i a l l y  unuseab le  because o f th e  d i f f i c u l t y  o f recovery  from th e  p a ren t 
oo
m a te r ia l .
The P re s id e n t 's  White House Conference on N atural Beauty met in
îfey, 1965, to  co n s id e r co n se rv a tio n  and ex ten sio n  o f th e  co u n try 's
n a tu ra l  beau ty . T he ir conclusion  w ith  re sp e c t to  autom obile graveyards
was th a t  th e  s o lu tio n  to  the  junk c a r  problem does n o t l i e  in  somehow
h id in g  th e  au to  h u lk s , o r bury ing  them, o r dumping them in to  the  ocean.
R ather, t h e i r  recommendation was t h a t ,
p rim ary  emphasis should be on the re c y c lin g  p rocess  of making 
auto  scrap  a t t r a c t i v e  enough from a q u a l i ty  and p r ic e  s tan d ­
p o in t through o p e ra tio n  of the  m arket fo rc e s , w ith whatever 
Government lu b r ic a t io n  m ight be n ecessa ry  to  e f fe c tu a te  the
e n d .23
The recommendation a lso  s ta te d  t h a t  p r iv a te  in d u s try  should be given 
economic in c e n tiv e s ,  such as tax  c r e d i t s ,  fo r  in v e s tin g  in  new equipment
20a. R ib ic o f f ,  "U.S. Courts D is a s te r ,"  Waste Trade Jo u rn a l, Vol. 
69, No. 9 (February  26, 1966), 15.
21
"A Use f o r  Junked Autos," D ickinson P ress (North D akota),
A pril 5, 1966, p . 8.
^^Collins, 0£. c i t . , p . 17.
^ ^ I n s t i tu te  o f Scrap Iron  and S te e l ,  "Report to  the P resid en t 
from th e  Panel on Automobile Junkyards,"  White House Conference on 
Natur a l  Beauty. 1965.
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and technology to  make au to  sc rap  more consumable by th e  s te e l  m i l l s .
I t  a ls o  recommended s t a t e  and f e d e ra l  programs to  be financed  by taxes 
on autom obile u s e rs  and m an u fac tu re rs.
A N atio n a l A dvisory Committee on Highway B e a u tif ic a tio n  has been 
c re a te d  to  h e lp  ach ieve th e  goals e s ta b lis h e d  by P re s id en t Johnson w ith 
reg ard  to  th e  Highway B e a u tif ic a tio n  A ct. The fu n c tio n  o f th e  committee 
i s  to  study  p ro p o sa ls  and recommend s p e c if ic  courses o f  a c tio n . A Scrap 
and Salvage subcommittee was formed to  co n sid e r te c h n ic a l and economic 
re sea rch  p ro p o sa ls , as w e ll as the need f o r  re v ise d  v e h ic le  t i t l i n g  law s, 
uniform  l ic e n s in g  laws fo r  au to  wrecking y a rd s , and government guaranteed 
lo an s  f o r  f in a n c in g  o f sc ra p  p ro cess in g  equipment.
A d e ta i le d  study  o f iro n  and s te e l  sc rap  consumption problems has 
been made by the Business and Defense Services A dm in istra tion  o f  the 
Commerce Departm ent, The s tu d y  re sea rch  covered s tru c tu re  of the  m arket, 
a d e s c r ip t io n  o f  th e  in d u s try , economics o f  sc rap  g en era tio n  and con­
sum ption, te c h n o lo g ic a l d i f f i c u l t i e s ,  and p u b lic  p o lic y  is s u e s .  A s tudy  
re p o r t  e n t i t l e d  Iro n  and S tee l Scrap Consumption Problems has been pub­
l i s h e d .  The most im portan t co n c lu sio n  w ith  reg ard  to  the  scrap  au to  
d isp o sa l problem was th a t  w ider use of th e  shredding  p ro cess  w i l l  in  
tim e "make v i r t u a l l y  a l l  sc rap  acc e p ta b le  and thus p r a c t ic a l ly  e lim in a te  
th e  accum ulating o f  su p p lie s  o f  p a r t i a l l y  a ccep tab le  scrap  ( i . e . ,
25
s tr ip p e d  junk au to  ca rc a sse s  and s im ila r  s c ra p ) ."
^ ^ C o llin s , c i t . , p . 17.
So Department o f  Commerce, Iron  and S tee l Scrap Consumption 
Problems (P krch , 1966), p . Ii3-
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M gnicipal A c t iv i t ie s
Abandonment o f  w om -out au to s  on th e  p u b lic  s t r e e t s  and in  v acan t 
a reas  i s  a problem common to  a la rg e  number o f  American c i t i e s .  Many 
m u n ic ip a li t ie s  have developed s p e c ia l  programs to  p rev en t the accumula­
t io n  and f a c i l i t a t e  th e  removal o f th e se  d e r e l i c t s .
Mew York City. A procedure f o r  removing abandoned v e h ic le s  from 
th e  c i t y  s t r e e t s  i s  in  e f f e c t ,  o p e ra tin g  w ith in  th e  framework o f the  
city 's A d m in istra tiv e  Code, A fter th e  P o lice  Department has in v e s t i ­
gated  to  a s c e r ta in  t h a t  th e  v e h ic le  has not been s to le n ,  th e  S a n ita tio n  
Department removes i t  from th e  s t r e e t s .  A s a n ita t io n  o f f ic e r  in sp e c ts  
th e  c a r  and ev a lu a te s  i t s  c o n d itio n . I f  i t  i s  determ ined to  be a w orth­
le s s  h u lk , i t  i s  taken  to  a Iferine T ran sfe r S ta tio n , loaded onto a scow, 
and d isposed  o f  in  a s a n ita ry  l a n d f i l l .  I f  i t  has scrap  v a lu e , i t  is  
towed to  an impounding yard  where i t  must remain f o r  30 days befo re  i t  
can be so ld  a t  a u c tio n . The r e c e ip ts  from th e  s a le s  go in to  th e  c i t y 's  
g en era l fund, bu t th e  c o s ts  to  th e  c ity  f o r  tow ing, s to r in g , s e l l in g ,  
and overhead a re  f a r  in  excess o f  th e  s a le  r e c e ip ts .
Chicago. The Chicago P o lice  Department has c rea ted  a sp e c ia l  
Auto Pounds S ection  to  o p era te  f iv e  s t r a t e g i c a l ly  p laced au to  impound­
ing  a re a s .  The owner o f a c a r  abandoned on c i t y  p ro p e rty  i s  tra c e d  by 
th e  engine r e g i s t r a t io n  number, and he i s  given n o tic e  to  remove the  
c a r .  I f  i t  i s  n o t removed w ith in  7 days a f t e r  n o t i f i c a t io n ,  the c i ty
Z ^ In s t i tu te  of Scrap Iro n  and S te e l ,  P roceedings, op. c i t . , 
"S tatem ent by Henry Liebman," p . 7 -2 .
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c o n tra c ts  w ith  a p r iv a te  towing concern to remove i t ,  and the  owner i s
b i l l e d  fo r  the  tow ch arg es.
A v e h ic le  i s  p u t up f o r  s a le  by com petitive  b id  i f  i t  i s  not
claim ed w ith in  1$ days a f t e r  n o t i f i c a t io n  o f p ick -u p . The Auto Pounds
S ection  a p p lie s  to  th e  s t a t e  f o r  "junking t i t le s '*  befo re  the  s a le  to
p rev en t th e  fu tu r e  is su e  o f a re g u la r  t i t l e .  The v e h ic le s  a re  ap p ra ised ,
and th o se  which a re  valued  a t  over $100.00 a re  auctioned  by a competent
p ro fe s s io n a l a u c tio n e e r . They a re  so ld  only  to  l ic e n se d  auto w reckers
o r  used  p a r ts  d e a le r s .  Those v e h ic le s  ap p ra ised  a t  l e s s  than  $100.00
a re  so ld  to  l ic e n s e d  w reckers by b id s . A se p a ra te  c o n tra c t i s  made fo r
each c a r . Cars th a t  a re  ovei 6 years  o ld  a re  so ld  on a w eight b a s is .
The b id d ers  pay by the gross to n , and th e  p r ic e  i s  based on c u rre n t
sc rap  m etal p r ic e s .  The fu tu re  o f th e  program is  d o u b tfu l, because of
?8i t s  dependency on the  m arket p r ic e  f o r  au to  scrap.
Los A ngeles. In  th e  c i ty  o f  Los Angeles, abandoned ca rs  a re  
towed to  one of th e  l8  impound garages s c a t te re d  over th e  m e tro p o litan  
area. Owners o f impounded v e h ic le s  are n o t i f ie d  im m ediately by p o s t­
ca rd . I f  a v e h ic le  valued  a t  l e s s  th an  $100.00 goes unclaim ed fo r  20 
days, i t  can be so ld  for junk , b u t cannot be r e g is te re d  ag a in . Unclaimed 
ca rs  w ith  a va lue  o f  more than  $100.00 a re  re q u ire d  to  be so ld  a f t e r
being Impounded for 90 days, and can be r e - r e g is te r e d .  Between 30 and
29ilO p e r  c en t o f  th e  Impounded v e h ic le s  a re  e v e n tu a lly  reclaim ed .
"Death in  th e  S t r e e t s ,"  Time, Vol. 87 (June 17, 1966), p . 52.
^^Lloyd and McCann, op. c i t . ,  pp. 98-100.
West, "C ity  Seeks Profit in  Abandoned P ro p e rty ,"  Los Angeles 
Times, February 27, 1967, p. 3»
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The c i t y  o f Washington has a lso  i n i t i a t e d  a 
program o f  impounding abandoned a u to s . They a re  held  f o r  60 days, and 
so ld  a t  a p u b lic  a u c tio n  i f  n o t  claim ed. The v e h ic le s  a re  sold p rim ar­
i l y  to  au to  w reckers and used p a r ts  d e a l e r s . ^0
P o rtla n d , % in e . The c i t y  o f P o rtland  re c e n tly  i n i t i a t e d  a p ro ­
gram to  c o l le c t  and d isp o se  o f  a l l  the  abandoned and d e r e l i c t  au tos 
lo c a te d  on p u b lic  and p r iv a te  p ro p e rty  o u ts id e  of e s ta b lish e d  y a rd s .
The Jun ior Chamber o f Commerce organ ized  the program, w ith lo c a l  con­
t r a c to r s  d o n a tin g  c ra n e s , t r a i l e r s ,  w reckers, and tru c k s . R esidents o f 
the  c i ty  were e n l i s te d  to  lo c a te  th e  d e r e l i c t s  and o b ta in  the owners' 
s ig n a tu re s  on le g a l  r e le a s e  form s. During a p erio d  of ij days, iiOO cars  
were c o lle c te d  a t  an u n o f f ic ia l ly  e s tim ated  c o s t to  th e  c i t y  o f  s l ig h t ly  
over $3.00 p e r  c a r .  A company from F reep o rt, îfe ine , brought in  a p o r t­
ab le  machine to  f l a t t e n  th e  c a r  b o d ies , a f t e r  which they  were hauled  to  
E v e re tt ,  M assachusetts , f o r  sc rap  p ro ce ss in g .
P r iv a te  A sso c ia tio n  A c t iv i t ie s
A wide v a r ie ty  o f p r iv a te  a s so c ia tio n s  share an i n t e r e s t  in  so lv ­
ing the problem o f sc rap  au to  d is p o s a l .  Trade and civic a s so c ia tio n s  
both have been a c t iv e ly  in te re s te d  in  th e  s u b je c t.
I n s t i t u t e  o f  Scrap Iro n  and S te e l . The I n s t i t u t e  has been the 
most a c t iv e  tra d e  a s s o c ia t io n  Involved w ith  re sp e c t to  the problem .
Institute o f  Scrap Iron  and S te e l, 0£ .  c i t . , "The D is t r i c t  o f  
Colum bia's Car Removal Program," p. T-1 ,
B. Andrews, "A S u ccessfu l A ttack on Automobile B ligh t 
American C ity , Vol. 83 (F ebruary , 1968 ) , 33.
I?
9
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One o f  th e  most im p o rtan t o f  th e  I n s t i t u t e 's  a c t i v i t i e s  was the spon­
so rin g  o f  th e  N a tio n a l Conference on Auto Salvage, held  in  W ashington, 
D .C ., on October 1 , I 96I1. R ep resen ta tiv es  were p re se n t from numerous 
tra d e  and c iv ic  a s s o c ia t io n s ,  f e d e ra l  a g e n c ie s , s t a t e  and m unicipal 
a g e n c ie s , as w e ll as from th e  scrap  p ro cess in g  in d u s try . P re sen ta tio n s  
were given  on a l l  a sp e c ts  o f  th e  au to  sa lvage  problem by ex p erts  in  
t h e i r  re sp e c tiv e  f i e ld s .  At th e  con clu sio n  o f the  conference, the  In ­
s t i t u t e  p u b lish ed  a re p o r tin g  document e n t i t l e d  Proceedings o f the  
N atio n al Conference on Auto S alvage, October 196b, and S elected  
Background In fo rm atio n .
The I n s t i t u t e  has taken  th e  p o s it io n  th a t  o ld  au to s  c o n s ti tu te  a 
v a lu ab le  re so u rce  to  th e  co u n try , because they  a re  a raw m a te r ia l fo r  
p ro d u c tio n  o f  new iro n  and s t e e l .  They contend th a t  the scrap  p roces­
s in g  in d u s try  i s  capable o f h and ling  the c u rre n t problem. They have 
recommended th a t  a Task Force be e s ta b lis h e d , in c lu d in g  re p re s e n ta tiv e s  
o f th e  sc ra p , s t e e l ,  au to  m anufacturing , and au to  wrecking in d u s t r ie s ,
and government o f f i c i a l s  to  s tudy  th e  problem, summarize th e  e x is t in g
32a c t i v i t i e s ,  and recommend s tep s  f o r  r e l i e f  o f  th e  problem.
Council o f S ta te  Governments. In  1967, the Council endorsed a 
p ro p o sa l to  e s ta b l i s h  uniform  s t a t e  laws d ea lin g  w ith the  problems o f 
o ld  c a r s ,  l i e n s ,  and p ro p e r ty  r ig h t s .
Montana D ism antlers A sso c ia tio n . The A sso c ia tio n  adopted an
32I n s t i t u t e  o f Scrap Iro n  and S te e l, c i t . . "S tatem ent on the  
Old Car D isposal Problem ."
^^West, c i t , . p . 2 3 .
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au to  w reckers fen c in g  code a t  a m eeting in  Helena in  196^, The fencing  
code was designed  to  be com patib le w ith  th e  requirem ents o f both the  
F ederal Highway B e a u tif ic a tio n  Act o f 1965 and the  Montana law o f  1965 
r e l a t in g  to  r e g u la t io n  of junkyards. The A ssocia tion  has a lso  i n i t i a t e d  
a c lean -u p  campaign among i t s  m e m b e r s . T h e y  have requested  s t a t e  help  
in  f in d in g  common burying grounds fo r  o ld , abandoned ca rs  and in  uniform  
in te r p r e ta t io n  o f  th e  s ta t e  and f e d e ra l  highway b e a u t i f ic a t io n  law s.
M issoula Chamber o f Commerce. The Chamber has tu rned  i t s  a t t e n ­
t io n  to  r id d in g  M issoula c i t y  and county of wrecked and abandoned v e h i­
c le s .  A subcommittee has been named to  co n fer w ith  c i ty  and county 
o f f i c i a l s  on th e  problem .
E valua tion  o f  the  C urrent Approaches
The c u r re n t approaches to  so lv in g  th e  scrap  auto  d isp o sa l problem 
covered in  the p reced ing  review  can be evaluated  now w ith re sp e c t to  
so lv in g  th e  e x is t in g  problem fo r  Ifentana. One o f th e  hypotheses o f th is  
re se a rch  was th a t  th e re  a re  elem ents in  s o lu tio n s  found to  be su c c e ss fu l 
elsew here which a re  a p p lic a b le  in  some com bination to  comprise a so lu ­
t io n  fo r  Montana. These elem ents w i l l  be considered  in  th e  e v a lu a tio n  
o f  th e  c u r re n t approaches.
^^lybntana D ism antlers A sso c ia tio n , L e tte r  to  S h e r if fs  o f  M ontana's 
56 C oun ties, June 22, 1965.
3^"D ism antlers Ask S ta te  A id ,"  The M issoula S e n tin e l . March 7, 
1966, p . 7.
^'^"Chamber Again Tackles Problem o f Wrecked, D iscarded V eh ic le s ,"  
The Misso u iia n , August 20, 1965, p . 7.
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U ti l i z a t io n  as Scrap Metal
I t  i s  ap p a ren t t h a t  the conven tional auto scrapp ing  system s, as 
employed in  Montana, have la r g e ly  f a i le d  as a means f o r  u t i l i z a t i o n  of 
the  au to  bodies as sc rap  m e ta l. The f a i lu r e  i s  due p r in c ip a lly  to  th e  
f a c t  th a t  the p r ic e  o f the  f in is h e d  p ro d u c t, No. 2 bundles, i s  n o t ade­
q u a te  to  cover th e  la b o r  c o s t  f o r  p ro cess in g  the b o d ies, and th e  f r e ig h t  
c o s t f o r  sh ip p in g  th e  sc rap  to  a s t e e l  m i l l .  The problem is  e s p e c ia lly  
sev ere  f o r  Montana because the  g re a t d is ta n c e  to  th e  s te e l  m ills  causes 
th e  d e liv e re d  c o s t  o f th e  No. 2 bundles to  be even h ig h e r than  f o r  many 
o th e r  a re a s  o f th e  co u n try . The conven tional au to  scrapp ing  methods, 
th en , a re  d isca rd ed  as a s o lu tio n  f o r  th e  problem in  Montana.
The re c e n tly  developed h ig h -e ff ic ie n c y  au to  shredding  systems 
o f fe r  advantages which may overcome some o f th e  f a c to rs  which now p re ­
ven t su c c e ss fu l economic d isp o sa l f o r  t h i s  a re a . The p r in c ip a l  advan­
tag e  o f  th e  sh redders  i s  th a t  th ey  add v a lu e  to  th e  raw m a te r ia l (au to  
b o d ies) by co n v ertin g  them to an o th e r  m a te r ia l  which i s  much more v a lu ­
ab le  on a u n i t  w eigh t b a s is .  To i l l u s t r a t e ,  a Ford Motor Company 
o f f i c i a l  es tim ated  th a t  when b a led  au to  scrap  (No. 2 bund les) was worth 
$20 .00  to  $2^.00  p e r  to n , shredded s t e e l  scrap  was worth roughly $30.00 
p e r  to n .^ ^  This i s  an in c re a se  in  value  added rang ing  from 20 to  $0 
p e r  c e n t. In a d d i t io n ,  i t  i s  p robab le  th a t  th e  u n i t  c o s t o f  p ro cess in g  
an au to  body by f u l l y  autom atic m ethods, w ith  la rg e  volume, w il l  be l e s s  
than  th e  u n i t  c o s t  f o r  hand p ro c e ss in g  m ethods. The use  o f  autom atic
3?R. Thomas, "Scrap In d u s try  R eleg a tin g  Old Methods to  th e  Junk 
H eap," Los Angeles Times, Ju ly  2h, 1966, s e c . I ,  p . 10.
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au to  body sh redd ing  equipment i s ,  th e re fo re ,  considered  as a f e a tu re  in  
a su c c e ss fu l method f o r  d isp o s a l  o f  M ontana's au to  sc rap .
Accumulation
The accum ulation o f au to  b o d ies , as p re s e n tly  p ra c tic e d  in  Mon­
ta n a , does n o t so lv e  th e  d isp o sa l problem , because the  accum ulations 
a re  found p r im a r ily  in  the a u to  w recking y a rd s , o r a reas  procured fo r  
th e  purpose by au to  d ism a n tle rs . The au to  bodies rem ain, s t i l l  r e q u ir ­
ing d is p o s a l .  However, one a sp e c t o f  the  accum ulation method may be a 
necessary  o r d e s ira b le  f e a tu re  o f  an econom ically su c c e ss fu l d isp o sa l 
method. Accumulation of bodies in  s u f f ic ie n t  q u a n t i t ie s  may produce 
economies o f s c a le  in  p ro cess in g  o r a premium in  s e l l in g  p r ic e  g re a t 
enough to  be an im p o rtan t f a c to r .  Accumulation in  some form w i l l  th e r e ­
fo re  be considered  as a f e a tu re  in  a su c c e ss fu l d isp o sa l method. B uria l 
w i l l  n o t be considered  as an accep tab le  method, because i t  i s  not a form 
o f u t i l i z a t i o n ,  but o n ly  a means o f d isp o s a l .
Federal L e g is la tio n
The Highway B e a u tif ic a tio n  Act of 1965 has a minimum e f f e c t  w ith  
re sp e c t  to economic s o lu tio n s  o f th e  sc rap  au to  problem in  Montana.
The p ro v is io n s  o f th e  l e g i s l a t i o n  have no d isc e rn a b le  e f f e c t  on the 
c o s ts  o r  p r ic e  o f au to  s c ra p , because th e  law i s  w r i t te n  p r im a r ily  to  
h id e  the d e r e l i c t s ,  or remove them from view. The p ro v is io n s  f o r  con­
t r o l  o f  au to  d ism an tlin g  yards w ith in  1000 f e e t  o f  fe d e ra l  highways a re  
overshadowed by th e  Montana law which a p p lie s  to  wrecking yards w ith in  
2000 f e e t  o f  th e  roadway.
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Montana L e g is la tio n
The Montana law which re g u la te s  au to  wrecking yards i s  designed 
p r im a r ily  to  h id e  th e  d e r e l i c t  au to s  from p u b lic  view. Any economic 
d isp o sa l method pu t in to  p r a c t ic e  would be req u ired  to  o p era te  w ith in  
th e  p ro v is io n s  o f the  law , and th e  sc reen ing  and l ic e n s in g  p ro v is io n s  
a re  p e r t in e n t .
S ta te  and M unicipal L e g is la t io n  O utside Montana
The I l l i n o i s  s t a t e  l e g i s l a t i o n  p rov ides a means for m unicipal 
p o lic e  departm ents to o b ta in  t i t l e  to  th e  abandoned au tos which they  
Impound, so th a t  th ey  can be s o ld .  The impounding and s e l l in g  a c t i v i ­
t i e s  rem ain governed by th e  p r ic e  o f  au to  sc rap . None o f  the  m unicipal 
l e g i s l a t i o n  review ed is  d i r e c t ly  a p p lic a b le  to  an economic s o lu tio n  fo r  
Montana.
F ederal A c t iv i t ie s
The fe d e ra l  p i l o t  p la n t  programs in  Oregon and Minnesota could 
have an economic b earin g  on d isp o sa l so lu tio n s  fo r  Montana in  th a t  they  
could u l t im a te ly  le a d  to  u ses fo r  au to  scrap  which in c re a se  th e  demand, 
and r a i s e  th e  p r ic e .  However, t h i s  i s  only  an e v e n tu a lity  and n o t the  
case  a t  th e  p re se n t tim e. Any economic d isp o sa l so lu tio n s  w i l l  be based 
on th e  c u r re n t demand and p r ic e  o f au to  sc rap .
M unicipal A c t iv i t ie s
The m unicipal a c t i v i t i e s  p re v io u s ly  d esc rib ed  p rov ide  examples 
o f th e  k ind  o f a c t io n  programs which could be i n i t i a t e d  by Montana c i t i e s .  
However, th e  su ccess  and w o rk a b il ity  o f any such programs a re  s t i l l
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dependent upon th e  m arket co n d itio n s  f o r  auto sc ra p , in s o fa r  as economic 
so lu tio n s  which u t i l i z e  th e  sc rap  a re  concerned. These programs have no 
d i r e c t  b earin g  on a  s o lu t io n  fo r  Montana.
P r iv a te  A sso c ia tio n  A c t iv i t ie s
The a c t i v i t i e s  o f th e  I n s t i t u t e  o f  Scrap Iron  and S tee l have had 
an e f f e c t  on th e  a u to  d isp o sa l problem in  th e  United S ta te s  as a whole. 
T heir N ational Conference on Auto Salvage served  to  focus a t te n t io n  of 
in d u s try  and a l l  le v e ls  o f government on the  su b je c t.  The I n s t i tu te  has 
a lso  serv ed  as a d issem in a to r o f  in fo rm atio n  on the  s u b je c t  o f auto 
sa lv a g e , thus perform ing  a s e rv ic e  which a id s  those  in te re s te d  in  formu­
l a t in g  so lu tio n s  and p u t t in g  them in to  a c t io n .
The a c t i v i t i e s  o f  o th e r  a s s o c ia t io n s  a re  no t considered  to  have 
a d i r e c t  e f f e c t  on the fo rm u la tio n  of economic s o lu tio n s  fo r  Montana.
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CHAPTER I I I  
ECONOMIC SOLUTIONS FOR MONTANA
As d lscn ssed  in  th e  p reced ing  c h a p te r , an e v a lu a tio n  o f the cu r­
r e n t  a c t i v i t i e s  in  sc rap  au to  d isp o s a l has rev ea led  sev e ra l methods of 
o p e ra tio n  w hich, in  com bination , may prove to  com prise a s o lu tio n  fo r  
Montana. A proposed method fo r  economic u t i l i z a t i o n  of M ontana's auto 
scrap  can now be form ulated  and s ta te d  as fo llow s : Wom-out o r wrecked
au to s  in  Montana can be econom ically  u t i l i z e d  by c o lle c t in g  them a t  
s e le c te d  lo c a t io n s  w ith in  th e  s t a t e ,  and s e l l in g  them to  an auto body 
shredd ing  f a c i l i t y .
Sale o f th e  au to  bodies to  a shredding  f a c i l i t y  was chosen as 
the  p rim ary  o p e ra tio n a l f e a tu re  o f the  proposed d isp o sa l method because 
such a  f a c i l i t y  can u s u a lly  o f f e r  a h ig h er p r ic e  fo r  au to  hulks than 
can a sc rap  p ro c e sso r  who produces No. 2 bundles. The h ig h er p r ic e  i s  
p o s s ib le  because the  s t e e l  sc rap  u se rs  pay a s u b s ta n t ia l  premium f o r  
th e  shredded p ro d u c t.^  In  a d d it io n , as  exp la ined  in  the Chapter I I  
e v a lu a tio n , th e  sh red d er p ro cesses  au to  bodies a t  a minimum u n i t  c o s t .
Another f e a tu re  o f th e  proposed so lu tio n  which was d eriv ed  from 
th e  C hapter I I  e v a lu a tio n  i s  the  c o l le c t io n  o f la rg e  q u a n t i t ie s  of hulks 
to  o b ta in  economies in  p re p a ra tio n  and sh ip p in g , and p o ss ib ly  a premium 
In  buying p r ic e  from the sh redder f a c i l i t y .
^R. Stone, "E ffic ie n c y  in  Yard Layouts— the Shredder P resen ts  a 
Problem ," Waste Trade Jou rnal (February 29, 1968), p . 29.
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O peration  o f  th e  U t i l iz a t io n  Method
The proposed method o f sc rap  au to  u t i l i z a t i o n  would o p era te  gen­
e r a l ly  as fo llo w s . C it ie s  and towns w ith  la rg e  co n cen tra tio n s  o f auto 
bodies would be s e le c te d  as o p e ra tin g  lo c a t io n s .  Scrap au tos from the 
a rea  se rv ic ed  by th e se  lo c a t io n s  would be p repared  f o r  shipm ent and 
then  accum ulated a t  a c e n t r a l  lo c a t io n  f o r  sh ip p in g . When a l l  the 
a v a i la b le  hulks in  th e  a re a  were p rep a red , they  would be shipped by 
r a i l  o r  tru c k  to  a sh red d er f a c i l i t y  fo r  p ro c e ss in g . The proposed method 
would be employed only  i f  th e  c o s t a n a ly s is  shows th a t  th e  p r ic e  o f  the  
sc rap  would be g re a te r  th an  a l l  the c o s ts  a s so c ia te d  w ith c o l le c t io n , 
p re p a ra tio n , and sh ip p in g .
S e le c tio n  of the O perating  L ocations
The choice o f lo c a t io n s  in  Montana f o r  c o l le c t io n ,  p re p a ra tio n , 
and shipm ent o f th e  au to  bodies i s  somewhat a r b i t r a r y ,  but some c r i t e r i a  
f o r  the cho ice can be e s ta b lis h e d . The fo llo w ii^  c o n s id e ra tio n s  apply 
to  th e  s e le c t io n  o f  both th e  number o f  lo c a t io n s ,  and t h e i r  geographical 
s i tu a t io n .
The number o f lo c a t io n s  s e le c te d  should be adequate to a ssu re  
th a t  the major c o n c e n tra tio n s  o f au to  bodies in  th e  s t a t e  can be econom­
ic a l l y  u t i l i z e d .  I f  too  few lo c a t io n s  a re  s e le c te d , some e x is t in g  accu­
m ulations o f au to  bodies w i l l  n o t be u t i l i z e d  because they  a re  too 
remote from an o p e ra tin g  lo c a t io n .  I f  too many lo c a tio n s  a re  s e le c te d , 
th e re  w i l l  be ex cessiv e  o v e rlap  in  th e  geograph ica l a re a  served by the 
lo c a t io n s ,  o r  in s u f f ic ie n t  d e r e l i c t  au to s  in  each lo c a t io n .  E ith e r  case 
w i l l  r e s u l t  in  o p e ra tio n  which i s  l e s s  economic th an  th e  id e a l .  Any
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lo c a t io n  s e le c te d  should have an e x is t in g  supply  o f auto  bodies la rg e  
enough to  f a c i l i t a t e  econom ical p re p a ra tio n  and collection. Any o f the  
l a r g e r  c i t i e s  in  th e  s t a t e  would, th e r e fo r e ,  be can d id a tes  fo r  o p era tin g  
lo c a t io n s ,  because o f th e  e x is t in g  d e r e l i c t s  in  auto  d ism antlers*  y a rd s.
A ll th e  c i t i e s  in  th e  s t a t e  w ith  a p o p u la tio n  o f 10,000 o r g r e a te r ,  
to g e th e r  w ith  th e  p o p u la tio n  o f  th e  co u n tie s  in  which they  a re  lo c a te d , 
a re  l i s t e d  in  Table I I I « 1 .^ The 196? auto  r e g i s t r a t io n  fo r  each o f the  
co u n tie s  i s  a ls o  l i s t e d . ^
TABLE I I I - l  
CANDIDATE OPERATING LOCATIONS
C ity






G reat F a lls 1 Cascade 2
B illin g s 2 Yellowstone 29,991 1
B utte 3 S ilv e r  Bow 19,2kL k
M issoula h M issoula 25,191 3
Helena 6 Lewis and Clark lL,6kO 6
Bozeman 6 G a lla tin 12,159 7
Anaconda 7 Deer Lodge 6,212 lo "
Havre 8 H ill 6,823 8
K a lis p e ll 9 51athead 16,015 5
T otal 1 7 5 ,7k9
* L inco ln  County ranks No. 9.
^Montana Highway Commission, Helena, Montana, 1968 Highway %p<,
^ R e g is tra r  o f  Motor V eh ic les , Deer Lodge, Montana, "Monthly Motor 
V ehicle R e g is tra t io n  Record fo r  each County as o f December 29, 1967c.''
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A ll th e  c i t i e s  l i s t e d  a re  the  l a r g e s t  in  p o p u la tio n  in  th e i r  
r e s p e c tiv e  c o u n tie s .
The t o t a l  1967 au to  r e g i s t r a t io n  f o r  th e  s t a t e  was 298,^12.^  The 
t o t a l  au to  r e g i s t r a t io n  fo r  th e  nine co u n ties  co n ta in in g  th e  c i t i e s  o f 
over 10 ,000  p o p u la tio n  was 17$,7h9,  o r  59 p e r cen t o f  the t o t a l  s ta te  
r e g i s t r a t io n .  T herefo re , over h a l f  o f  the au tos in  th e  s t a t e  a re  r e g is ­
te re d  in  the  co u n tie s  which c o n ta in  th e  n ine  l a r g e s t  c i t i e s .  I t  is  
reaso n ab le  to  suppose t h a t  a la rg e  p ro p o rtio n  o f th e  d e r e l ic t  au tos in  
th e  s t a t e  a re  w ith in  the same c o u n tie s , and th a t  the  la r g e s t  c i ty  in  
each county  would have a s iz e a b le  accum ulation of d e r e l i c t s .  The n ine 
c i t i e s  l i s t e d  would, th e re fo re ,  be lo g ic a l  o p e ra tin g  lo c a tio n s  and sh ip ­
p ing  p o in ts  fo r  a c tu a l  o p e ra tio n  o f th e  proposed u t i l i z a t i o n  method.
I t  is  n o t n ecessa ry  to  perform  a c o s t  a n a ly s is  o f  the  o p era tio n s  
in  each o f the d es ig n a te d  o p e ra tin g  lo c a t io n s  in  o rd e r to  t e s t  the  eco­
nomic f e a s i b i l i t y  o f th e  proposed u t i l i z a t i o n  method. There i s  no reason 
to suppose th a t  th e  o p e ra tin g  c o s ts  a t  any lo c a tio n  should  vary  g re a tly  
from the c o s ts  a t  o th e r  lo c a t io n s .  However, the c o s ts  o f  sh ipping  the 
ca r  bodies from th e  o p e ra tin g  lo c a tio n s  to  th e  shredd ing  f a c i l i t y  w il l  
be d i f f e r e n t  fo r  each lo c a t io n  because o f th e  v a r ia t io n  in  sh ipp ing  
d is ta n c e . Three o p e ra tin g  lo c a tio n s  chosen to  re p re se n t shipment from 
th e  e a s te rn ,  c e n t r a l ,  and w estern  a reas  o f Montana were used in  the 
c o s t a n a ly s is .  The lo c a tio n s  s e le c te d  a re  B il l in g s ,  G reat F a l ls ,  and 
M issoula.
^Ibid<
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
16
A cq u is itio n  o f  th e  Auto Bodies
D lsm an tle rs ' yards would be th e  prim ary source of junk a u to s , 
bu t In d iv id u a l hu lks could a lso  be c o lle c te d  from s c a tte re d  lo c a t io n s ,  
and o th e rs  could be brought to  the  o p e ra tin g  lo c a t io n  by p r iv a te  owners 
w ish ing  to  d isp o se  o f them.
I t  should be recogn ized  th a t  in  some In stan ces  th e  c o l le c t io n  o f 
d e r e l i c t  au to s  may be com plicated  by th e  requ irem ents to  possess le g a l  
t i t l e  to  them. This would be e s p e c ia l ly  t ru e  In  cases where I t  was 
attem pted  to  acq u ire  hu lks which had ap p a ren tly  been abandoned, and 
th e i r  ownership was undeterm ined. An a tto rn e y  fo r  th e  Montana Highway 
Commission has s ta te d  th a t  th e re  a re  many le g a l  ra m if ic a tio n s  involved 
In  removing an abandoned v e h ic le  from a ro ad s id e , because a v eh ic le  Is  
considered  p ro p e rty , and n o t m erely l i t t e r .  The a tto rn e y  a lso  In d ic a ted  
th a t  he would be very  r e lu c ta n t  to  remove an abandoned ca r and s to re  o r 
s e l l  I t . ^
R eso lu tion  o f th e  problem of le g a l  ownership of d e r e l i c t  au tos 
w ith  reg ard  to  scrapp ing  them Is  o u ts id e  th e  scope o f th i s  re sea rch  
p r o je c t .
P rep a ra tio n  f o r  Shipment
The e x is t in g  sh redder f a c i l i t i e s  w i l l  accep t au tos only  a f t e r  
c e r ta in  components a re  removed. For example, the  Items which must be 
removed b e fo re  d e l iv e ry  to  a L urla  B rothers ’*fragm entizer" p la n t  a re  the
Remington, "Toss That Car Body Anyplace! " The M lssoullan . 
May 8 , 1966, p . S.
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r a d ia to r ,  b a t te r y ,  t i r e s ,  s e a ts ,  engine b lock , and gas tank.^ These 
item s would, th e re fo re ,  be removed befo re  th e  au to  body was f la t te n e d  
for shipment»
aiipm ent o f  the  whole au to  hu lks i s  uneconomic because auto bodies
d isp la c e  a la rg e  volume and c o n s t i tu te  a sm all mass, which makes f o r  a
low bulk d e n s ity . The d e n s ity  o f  an au to  body i s  on ly  3 to  it pounds p er 
?
cubic fo o t .  In th e  proposed d isp o s a l  operation, the bodies would be 
p repared  by f la t te n in g  them in  a mobile auto c ru sh e r to  o b ta in  a h ig h er 
d e n s ity . t h i s  p ro c e ss , th e  au to  body would be reduced to  a b i l l e t  
which occupies l e s s  th an  o n e -fo u rth  o f i t s  o r ig in a l  bu lk , and maximum 
ra i lr o a d  c a r  l im i t s  could  be approached fo r  shipm ent.^
I f  shipm ent o f the auto  b i l l e t s  to  the  sh red d er f a c i l i t y  were to  
be made by r a i l ,  two d i f f e r e n t  systems o f o p e ra tio n  would be lo g ic a l  for 
p rep a rin g  th e  a u to s .
In  one system , th e  f i r s t  s te p  in  conducting the proposed u t i l i z a ­
t io n  o p e ra tio n s  would be to  t r a n s p o r t  the m obile auto body f la t t e n e r  to  
a s i t e  im m ediately a d ja c e n t to  a r a i l r o a d  lo ad in g  s id in g . Auto hulks 
would th en  be tra n sp o r te d  to  th e  s i t e  from au to  dismantler's yards and 
other accum ulations o f hu lks in  th e  a rea  se rv iced  by the o p era tin g  loca­
tion. In d iv id u a l h u lk s  could a lso  be brought to  th e  s i t e  by p r iv a te  
owners. Those au to s  which were not in a c o n d itio n  s u ita b le  fo r  f la t t e n in g '
^ L e tte r  from L uria  B rothers and Company, I n c . ,  Los Angeles, 
G b llfo rn ia , Ju ly  22 , 1968 .
^A. L, Hodge, "Will M elting Scrap be th e  Next Expansion in Scrap 
P rocessing?" Waste Trade Jo u rn a l, Vol. 62, No. 9 (February 26, 1966), 1:
^H arris  P ress and Shear C orpora tion , C ordele, G eorgia, s a le s  bro* 
ehure e n t i t l e d  "H arris C arbasher."
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would be p rep a red  by removal o f th e  u n d e s ira b le  p a r ts  befo re  they  were 
brought to  th e  s i t e .  The au tos would be fed  in to  th e  f la t te n in g  machine 
by means o f s u i ta b le  h an d lin g  equipm ent, and th e  b i l l e t s  would be r e ­
moved from th e  m achine, loaded  onto a r a i l r o a d  c a r ,  and shipped to  a 
shredding  f a c i l i t y .  In any f u r th e r  d isc u s s io n , th e  above described  
o p e ra tin g  system  w i l l  be r e fe r r e d  to  as o p e ra tin g  system A.
The f i r s t  s te p  in  conducting th e  d isp o sa l o p e ra tio n  a t  any lo c a ­
t io n  w ith th e  a l t e r n a te  system would be to  lo c a te  the  la rg e  concen tra­
tio n s  o f junk au to s  in  the  a re a . The co n cen tra tio n s  would be found 
p r im a r ily  in  au to  w reck ers” y a rd s , o r o th e r  s i t e s  used by auto w reckers 
fo r  s to ra g e  o f junk au to s  « The m obile au to  f l a t t e n e r  would be moved 
in to  p lace  a d ja c e n t to  th e  junk a u to s . Those au tos which were n o t in  a 
c o n d itio n  s u ita b le  f o r  f la t t e n in g  would be p repared  by removal o f the 
u n d e s ira b le  p a r t s . The au tos would then  be fed  in to  th e  f la t te n in g  
machine by means o f s u i ta b le  h an d lin g  equipm ent. The f in ish e d  auto 
b i l l e t s  would be removed from th e  m achine, t r a n s f e r r e d  to  a tru c k , hauled 
to  a r a i l r o a d  s id in g , and loaded  onto a r a i l r o a d  ca r  fo r  shipment to  the  
shredding f a c i l i t y .  The a l t e r n a te  o p e ra tin g  system ju s t  d escribed  w i l l
be r e fe r r e d  to  h e r e a f te r  as o p e ra tin g  system  B.
O perating system  A has an advantage compared to  o p e ra tin g  system 
B. The f la t t e n in g  machine would be tra n sp o r te d  and made ready f o r  oper­
a t io n  only  once a t  each o p e ra tin g  lo c a t io n  c i ty .  "Down tim e" and towing 
expense fo r  moving equipment from one d is m a n tle r 's  yard  to  a n o th e r 's  
would th e re fo re  be e lim in a te d .
However, o p e ra tin g  system B o f fe r s  an advantage compared to  
o p e ra tin g  system  A. T ran sp o rtin g  o f  f la t te n e d  au tos from the  wrecking
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yard  to  the  r a i l r o a d  lo ad in g  s i t e  could prove to  be s u b s ta n t ia l ly  cheaper 
than tra n s p o r tin g  whole h u lk s . The r e l a t iv e  advantages o f each system 
w i l l  be considered  in  th e  c o s t a n a ly s is  of conducting the  o p e ra tio n s .
I f  shipm ent o f th e  au to  b i l l e t s  were to  be made by tru ck  in s tea d  
o f r a i l ;  p re p a ra tio n  o f th e  auto  hulks would be accom plished as described  
fo r  o p e ra tin g  system B, up to  th e  p o in t o f  t r a n s f e r  to  the  tru c k . At 
th is  p o in t the  b i l l e t s  cou ld  be loaded  d i r e c t ly  onto a f la tb e d  f r e ig h t  
tru c k  fo r  shipm ent to  th e  shredding  f a c i l i t y ,  o r  s tacked  nearby fo r  
s to ra g e  u n t i l  a f r e ig h t  tru c k  was a v a i la b le .  An advantage o f sh ipping  
by tru c k  compared to  r a i l  would be th a t  th e  f r e ig h t  tru c k  could be loaded 
a t  th e  p lace  where th e  d e r e l i c t  ca rs  were o r ig in a l ly  accum ulated, such 
as an au to  d is m a n tle r 's  y a rd . T ran sfe r o f the  junk au tos from the  d is ­
m a n tle r 's  yard  to  a r a i l r o a d  s id in g  would thus be e lim in a ted . The oper­
a t in g  system which would be used i f  th e  b i l l e t s  were shipped by truck  
w i l l  be d esig n a ted  as o p e ra tin g  system  C.
For purposes o f summary and c l a r i f i c a t i o n ,  flow c h a r ts  o f the 
th re e  proposed o p e ra tin g  system s a re  d ep ic ted  in  Figure I I I - l .
S e lec tio n  of the  Shredding Locations
S everal e x is t in g  shredd ing  f a c i l i t i e s  a t  v ario u s  lo c a tio n s  were 
s e le c te d  fo r  a n a ly s is  of th e  f r e ig h t  cost fo r  sh ipp ing  auto  b i l l e t s  to 
t h e i r  lo c a tio n s  and the p r ic e  paid  a t  th e  f a c i l i t i e s  fo r  scrap  autos.
The lo c a tio n  or lo c a tio n s  u t i l i z e d  in  the d isp o sa l method would depend 
upon the r e s u l t s  of such an a n a ly s is .  In sp ec tio n  of a l i s t  of shredder 
lo c a t io n s  p rov ided  by th e  I n s t i t u t e  o f Scrap Iron and S tee l shows th a t  
the sh redders  n e a re s t  to Montana a re  s i tu a te d  in  th e  s ta te  of Washington. 
These f a c i l i t i e s  a re  lo c a te d  a t  Spokane, S e a t t le ,  and Tacoma. Another
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FIGURE I I I - l  
FLOW CHART OF OPERATING SYSTEMS
OPERATING SYSTEM A
OPERATING SYSTEM B
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f a c i l i t y  i s  lo c a te d  a t  P o rtla n d , Oregon, and th e  n e a re s t  f a c i l i t y  to  the 
e a s t  i s  a t  Connell B lu ffs , Iowa. S e le c tio n  o f the  number o f f a c i l i t i e s  
to be used  in  th e  c o s t  a n a ly s is  i s  somewhat arbitrary, but because of 
t h e i r  c lo se  p rox im ity  to  îfontana, th e  lo c a tio n s  in  Spokane, S e a t t le ,  and 
Tacoma were used  fo r  th e  c o s t a n a ly s is .  (P re lim in ary  in v e s t ig a t io n  of 
the  r a i l  f r e ig h t  r a te s  in d ic a te s  th a t  th e  c o s t for sh ipp ing  scrap  from 
B illin g s  to  C ouncil B lu ffs  would be a t  l e a s t  50 p e r cen t g re a te r  than 
f o r  sh ip p in g  from B ill in g s  to  th e  West C o a s t.)
Cost A nalysis o f  th e  U t i l iz a t io n  Method
A c o s t a n a ly s is  f o r  th e  u t i l i z a t i o n  o f M ontana's scrapped au tos 
can now be developed. The u t i l i z a t i o n  o p e ra tio n  was sep ara ted  in to  two 
m ajor elem ents f o r  purposes o f the  a n a ly s is .  These elem ents a r e :  ( l )
The c o s t o f  f r e ig h t  f o r  sh ip p in g  th e  au to  scrap  to  th e  shredding f a c i l i t y ,  
and ( 2 ) th e  co s ts  o f conducting  a l l  th e  o th e r  o p e ra tio n s  o f the u t i l i z a ­
t io n  method.
The f r e ig h t  c o s t f o r  shipm ent o f the  au to  b i l l e t s  to  the shredding
f a c i l i t y  was th e  f i r s t  item  co n sid e red  in  th e  c o s t a n a ly s is  because i t
was judged to  be th e  l a r g e s t  c o s t and th e  most im portan t s in g le  fa c to r
in  th e  proposed method of au to  sc rap  u t i l i z a t i o n .  A sta tem en t made by
an o f f i c i a l  of the U. S„ Department of Commerce serves to  support the
judgm ent.^ The o f f i c i a l  s ta te d :
The l a r g e s t  s in g le  component of c o s t in the auto scrap  market 
i s  the c o s t o f t r a n s p o r ta t io n .  I f  somehow, th e  co s t o f scrap
9 James F. C o llin s  (Deputy A ss is ta n t Secretary for Domestic Busi­
ness P o lic y ) , " P o te n tia l  In c rea se  in  Automobile Scrap U se," Waste Trade 
Journal (February 26, 1966), p . 17.
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t r a n s p o r t  could  be lowered ÇO p e rc e n t, a l l  but th e  smallest, 
most I s o la te d  junked c a r  u n i t s  could r e - e n te r  th e  commercial 
sc ra p  cycle. In v e n to rie s  o f  ca r hu lks a t  au to  w reckers yards 
could  be g r e a t ly  reduced.
T herefo re , any proposed o p e ra tin g  system was e lim in a ted  from fu r th e r  
c o n s id e ra tio n  i f  th e  a s so c ia te d  f r e ig h t  c o s ts  were so high as to  obvi­
ously make th e  system  econom ically  u n fe a s ib le . The c o s t  o f  item ( l )  
above would depend upon the p o in t o f  o r ig in  and term inus o f the shipment 
o f au to  b i l l e t s .  The c o s t of item  (2) would be th e  same re g a rd le ss  o f 
th e  c o l le c t io n  lo c a t io n  a t  which th e  o p era tio n s  were conducted.
The purpose o f  th e  c o s t  a n a ly s is  i s  to  t e s t  the economic f e a s i ­
b i l i t y  o f  the  proposed u t i l i z a t i o n  method. I t  i s  n o t in tended to  be a 
d e f in i t iv e  d e ta i le d  breakdown o f  a l l  th e  c o s ts  invo lved . The co s ts  de­
r iv e d  f o r  th e  v a rio u s  elem ents o f o p e ra tio n  a re  e s tim ates  based on the  
assumptions and "ground r u le s "  which w i l l  be p resen ted  In  the a n a ly s is .  
The assum ptions and ground ru le s  were chosen to  produce co n serv ativ e  
(h igh) c o s t e s tim a te s . This p o lic y  was adopted so th a t  i f  the r e s u l ts  
o f the a n a ly s is  showed the  proposed u t i l i z a t i o n  method to  be econom ically 
f e a s ib le ,  a high degree o f  confidence could be p laced  in  the conclusion. 
There were ex cep tio n s to  the  policy of conservatism  in  in s ta n ce s  where 
the  c o s t elem ent under c o n s id e ra tio n  was judged to be sm all and the  
cho ice o f  assum ptions was l im ite d  to  e i th e r  assuming no c o s t or assuming 
a sm all c o s t on weak o r vague s u b s ta n t ia t io n .  In such cases a "no co s t"  
assum ption was made.
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F re ig h t Costs
The c o s t  o f  sh ip p in g  th e  au to  b i l l e t s  to  the shredding f a c i l i t y  
would v ary  depending upon th e  p o in t o f  o r ig in  o f  the  shipm ent, and 
w hether shipm ent was made by r a i l  o r  t r u c k „ For the  p rev io u sly  d es ig ­
nated  th re e  o p e ra tin g  lo c a t io n s  and th re e  shredding f a c i l i t y  lo c a t io n s ,  
th e re  a re  n ine p o s s ib le  com binations o f  o p e ra tin g  lo c a tio n  and shredding 
f a c i l i t y  lo c a t io n .  In a d d it io n , f o r  each com bination, th e  co s t o f  motor 
tru c k  f r e ig h t  would be d i f f e r e n t  from th e  c o s t o f  r a i l  f r e ig h t .  The 
nine com binations f o r  which f r e ig h t  c o s ts  w i l l  be in v e s tig a te d  ares
B ill in g s to Spokane
to S e a tt le
to Tacoma
G reat F a lls to Spokane
to S e a ttle
to Tacoma
M issoula to Spokane
to S e a ttle
to Tacoma
iipme__
The e s ta b lis h e d  r a i l r o a d  f r e ig h t  r a te s  a re  expressed as a s t ip u ­
la te d  c o s t  p e r  hundred pounds of cargo . A c e r ta in  minimum weight o f 
cargo must be loaded  on any p a r t i c u la r  r a i l r o a d  c a r  in  o rd e r  fo r  the  
s t ip u la te d  rate to  apply. I f  th e  minimum w eight o f  cargo is  no t loaded , 
the  f r e ig h t  c o s t i s  determ ined u s in g  th e  r a te  s t ip u la te d  fo r  the commo­
d i ty ,  and th e  minimum re q u ire d  cargo w eigh t.
Auto b i l l e t s  which were shipped to  the  sh red d er by r a i l  would be 
loaded  in  gondola c a r s .  The dim ensions o f a gondola ca r  a re  ap p ro x i­
m ately  f e e t  long  and 9 f e e t  6 inches wide x 6 f e e t  3 inches deep.
The s iz e  o f  an au to  b i l l e t  produced by a s tan d a rd  c a r  f la t t e n in g  machine
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i s  approx im ate ly  10 inches th ic k  x  78 inches wide x th e  o r ig in a l  le n g th
o f  th e  c a r .^ ^  I f  th e  au to  b i l l e t s  were loaded  on end in  a gondola ca r
i t  i s  c a lc u la te d  th a t  abou t $2 b i l l e t s  could be accommodated^ I t  i s
judged th a t  th e  c a r  could  be loaded  in  th i s  manner without v io la t io n  of
11f r e ig h t  l im i ta t io n s .  An average au to  b i l l e t  weighs approxim ately 10ÛO
Ibso^^ At an average b i l l e t  w eight o f  IBOO lb s .  a gondola carload o f
b i l l e t s  would weigh approxim ately  93 ,600  l b s . ,  or h6 .8  to n s .
The r a i l r o a d  f r e ig h t  r a te s  and sh ipp ing  c o s ts  for a l l  the sh ipp ing
13
com binations a re  shown in  Table I I I - 2 ,
TABLE I I I -2
RAIL SHIPPING COSTS
For Auto B i l le t s  Shipped Between Various Combinations o f 






F re ig h t 
Rate 
(p er 100 l b . )
F re ig h t 
Cost (p er 
c a r lo a d )
F re ig h t Cost 
(per to n  of 
b ille t)
B ill in g s -  Spokane 100,000 l b . $7bo.oo $15.80
B il l in g s - S e a tt l  e 100,000 l b . 71^ 7L0.00 15.80
Billings-Tacom a 100,000 lb . 71^ 7ko.oo 15.80
G reat Falls-Spokane 80,000 lb . 69^ 6L6.00 13.80
G reat F a l l s - S e a t t le 80,000 lb . 69^ 61(6 0 00 1 3 .8 0
Great Falls-Tacom a 80,000 lb . 69^ 6L6.00 1 3 .8 0
M issoula- Spokane 80,000 lb . 9̂̂ S52.00 11.80
M isso u la -S ea ttle 80,000 lb . 552.00 11 .80
Ml s soula-Tacoma 80,000 lb . 9̂̂ 552.00 11.60
Ï^D ata from A l-Jon , I n c . ,  Ottumwa, Iowa (M anufacturers o f p o r ta b le  
c a r - f la t t e n in g  m achines) .
Personal in te rv ie w , Ifr. Del Lamb, iMorthem P a c if ic  Railway 
F re ig h t O ffice , M issoula, Montana, August 28, 1968 .
H arris  Press and Shear C orpo ration , “Proposal S p e c if ic a tio n  Lo. 
1158" ( Ju ly  30, 1968).
1 3 F re ig h t r a t e  d a ta  from N orthern P ac if ic  Coast F re ig h t Bureau 
A u th o rity , Fheight T a r i f f  ii-B„
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In sp ec tio n  o f  th e  r a i l  r a te s  re v e a ls  th a t  th e  c o s t  of f r e ig h t  
from any one o p e ra tin g  lo c a t io n  to  any o f  th e  th re e  sh redder lo c a tio n s  
i s  th e  same. Thus, th e re  a re  e f f e c t iv e ly  only  th re e  b a s ic  sh ipp ing  com­
b in a tio n s  fo r  purposes o f c o s t  a n a ly s is ,  and they  a re  determ ined by the 
p o in t o f o r ig in  o f  th e  shipm ent.
Shipment by Motor Truck
As in  th e  case  o f shipm ent by r a i l ,  sh ip p ers  o f s te e l  scrap  by 
tru c k  a re  charged fo r  a minimum w eight o f cargo , w hether the load ing  
w eight i s  achieved o r n o t .  The minimum lo ad in g  w eight req u ired  fo r  auto 
sc rap  would be h^ ,000  l b .
A l-Jon , I n c . ,  shows photos "d ep ic tin g  maximum pay loads" o f auto
j
b i l l e t s  loaded on a f la t - b e d  s e m i t r a i le r .  The photo shows 17 auto  
b i l l e t s ,  com plete w ith  fram es and a x le s .  A brochure sup p lied  by H arris  
P ress and Shear C orporation  co n ta in s  a photo of a f la t - b e d  t r a i l e r  loaded 
w ith  19 b i l l e t s ,  and th e  photo cap tio n  in d ic a te s  th a t  "20 o r  more" b i l ­
l e t s  can be loaded on a s tan d a rd  hO -foot s e m i t r a i le r .  A load ing  o f 
approxim ately  20 b i l l e t s  would, th e re fo re ,  appear to  be the  msLximum 
number which could be c a r r ie d  by one tru c k . At an average w eight o f 
l 800 l b s .  a p iec e , 20 b i l l e t s  would weigh approxim ately  36,000  l b s .  ( l 8 
to n s) which i s  f a r  s h o r t  o f  th e  minimum re q u ire d  lo ad in g  o f h5,000  l b s .  
The f r e ig h t  c o s t  f o r  sh ip p in g  th e  b i l l e t s  by tru c k  would, th e re fo re ,  be 
based on th e  minimum re q u ire d  lo ad in g  o f  h ^ ,000  lb s .
The motor tru c k  f r e ig h t  r a te s  and sh ipp ing  c o s ts  f o r  a l l  sh ipp ing
^^A l-Jon , I n c . , Ottumwa, Iowa, s a le s  brochure e n t i t l e d  "P ortab le  
Car C rushers" (F o ld er No. 2 ) .
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combinations are shown in Table 111-3.^^
TABLE III-3 
MOTOR TRUCK SHIPPING COSTS
For Auto B i l l e t s  S lipped Between Various Combinations o f 
O perating and Shredder Locations
Shipping F re ig h t Rate F re ig h t Cost F re ig h t Cost
Combination (p e r 100 l b s . )  (per shipm ent) (per ton o f
B il l in g s “ Spokane $2.23 $ 589.50 $32.75
B il l in g s -S e a t t le 2.23 1003.50 55.75
B illings-Tacom a 1.31 1003.50 55.75
Great Falls-Spokane 2.01 661.50 33.k2
G reat F a l l s - S e a t t le 2.01 90k. 50 50.25
G reat Falls-Tacoma I . l 7 90k. 50 50.25
M issoula- Spokane 1.61 k8o.5o 26.69
M isso u la -S ea ttle 1.6L 738.00 kl.OO
M issoula-Tac oma 1.09 738.00 ki.oo
A comparison o f the  r a i l  sh ipp ing  c o s ts  to  th e  motor tru c k  sh ip -  
ping costs shows the truck sh ipp ing  c o s ts  to be a g re a t dea l h ig h e r. It 
is c le a r  th a t  shipm ent o f the  b i l l e t s  by tru c k  would not be competitive 
w ith r a i l  shipment. For th a t  re a so n , shipment o f  the b i l l e t s  by motor 
truck w ill  be excluded from further c o n s id e ra tio n  a t  th i s  p o in t in  the 
a n a ly s is .
Costs o f  Conducting O perations
The costs of conducting the proposed u tilization  operations were
analyzed s e p a ra te ly  in  fo u r m ajor c a te g o r ie s .  The c o s t c a te g o rie s  a res
"^^Freight r a te  d a ta  from P a c if ic  In land T a r if f  Bureau, T a r if f  No.
27-A.
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(x )  a c q u is i t io n  o f  th e  au to  b o d ie s , (2 ) p re p a ra tio n  o f th e  autos fo r  
shipm ent, ( 3 ) i n d i r e c t  o r  overhead c o s ts ,  and (I4) re tu rn  on the in v e s t­
ment.
A cq u is itio n  o f  th e  Auto Bodies
As exp la ined  in  Chapter I I ,  th e  e x is t in g  accum ulations o f auto  
bodies pose a d isp o sa l problem f o r  auto d lsm a n tle rs . The p ro p r ie to rs  
of f iv e  au to  d ism an tlin g  concerns in  th e  M issoula area  were in terv iew ed 
to  determ ine how th ey  d isposed  o f  their au to  hulks a f t e r  a l l  the s a le ­
ab le  p a r t s  were removed. A ll o f  th e  p ro p r ie to r s  s ta te d  th a t  such auto  
hulks were hauled away from t h e i r  yards and b u rie d . Two of the dism ant- 
l e r s  u t i l i z e d  the s e rv ic e s  o f  a commercial garbage d isp o sa l firm . The 
d lsm an tle rs  s ta te d  th a t  th e  d isp o sa l firm  charged $7,00  p e r  hulk fo r  
au tos which th ey  removed from dlsm antlers®  y a rd s , o r  $3 ,00  p e r hulk ju s t  
f o r  b u r ia l  p r iv i le g e s ,  i f  th e  d ism a n tle r  hauled  th e  hulk to  the b u r ia l  
ground a t  h is  own expense. The o th e r  p ro p r ie to r s  d id  n o t s ta t e  ex ac tly
x6
where th ey  bu ried  t h e i r  auto h u lk s , or what expenses were involved .
The economic problem o f sc rap  auto  d isp o sa l i s  considered  to  be 
p r im a r ily  a problem o f  f in d in g  a way to  d ispose  o f e x is t in g  auto accumu­
la t io n s  and i s  n o t concerned w ith  reach ing  ou t to  c o l le c t  s c a t te re d , 
abandoned auto b o d ie s . I f  an economic method o f u t i l i z i n g  the dlsm ant­
l e r s '  su p p lie s  o f  hu lks were in  o p e ra tio n , junk au to s  would have scrap  
v a lu e , and th o se  who now abandon o ld  au tos would be ab le  to  s e l l  them
Im personal in te rv ie w s  : A & C Auto Wrecking, Mr. A rchie Gram,
July 8, 1968; Ace Auto Shlvage, Mb. Ibug Roark, July 3, 1968; Carl's 
Auto Shies, Mb. Carl W illig, August 16, 1968; Frank and Jim's Wrecking. 
Mr. Frank Dures, Ju ly  3, 1968; H & I  Auto Wrecking Company, Mr. Vem
Imboden, ,Mly 8 , 1968 .
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to  a sc rap  p ro c e sso r . The problem o f th e  s c a t te re d ,  abandoned au tos 
would then  be la r g e ly  m inim ized„
For the  purpose o f cost a n a ly s is ,  a c q u is i t io n  o r  c o l le c t io n  of 
the  au to  hu lks was co n s id e red  as a n o -c o s t item , because they  have a 
n eg a tiv e  worth to an au to  d ism an tler»
P rep a ra tio n  o f  th e  Autos f o r  Shipment
The c o s t o f p re p a ra tio n  o f the  au tos f o r  shipment was d iv ided  
in to  two s e p a ra te  c o s ts  for a n a ly t ic a l  pu rp o ses . They ares ( l )  the  
c o s t o f p u rchasing  o r re n t in g , and o p e ra tin g  th e  req u ired  equipment, 
and (2 ) th e  la b o r  c o s ts  to  conduct o p e ra tio n s . These costs w i l l  be con­
s id e re d  in  o rd e r ,
Epuipment and O perating  Costs
The item s o f equipment which were considered  in  the c o s t a n a ly s is  
a re  th e  following:
a» Hand to o ls  (c u ttin g  to rc h , w renches, e t c . )  for use in
removing the u n d e s ira b le  p a r ts  from th e  hu lks before 
f la tte n in g »  
bo An au to  hu lk  f l a t t e n in g  m achine.
Co Equipment to  lo ad  th e  auto  body f l a t t e n e r  and remove the
b i l l e t s  a f t e r  th e  f la t t e n in g  o p e ra tio n .
d . A tru c k  t r a c t o r  to  hau l the f l a t t e n e r  from one lo c a tio n  
to  an o th e r .
e . Trucks to  hau l th e  hu lks to  the  f la t te n in g  s i t e  a t  the r a i l
s id in g  (o p e ra tio n  system  A), o r  to  hau l the b i l l e t s  from the
au to  d is m a n tle r 's  yard  to  th e  r a i l  s id in g  (o p era tin g  system B),
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f .  Equipment to  unload b i l l e t s  from th e  f la t te n in g  machine or 
tru c k , and to  lo ad  b i l l e t s  onto th e  r a i l r o a d  car.
The c o s ts  a s so c ia te d  w ith  a l l  th e  item s o f  equipment were derived  
in  term s o f  d o l la r s  p e r  to n  of f la t te n e d  auto sc rap .
The c o s t  o f  th e  re q u ire d  hand to o ls  would be so sm all compared to  
th e  c o s t o f  th e  m ajor equipment item s req u ired  f o r  f la t te n in g  and hand­
l in g  the sc rap  au tos th a t  th e  hand to o l  c o s ts  were ignored in  the a n a l­
y s is  o f  equipment c o s ts .
Auto f l a t t e n e r . Before the  c o s t o f th e  auto  f l a t t e n e r  and hand­
l in g  equipment could be analyzed , th e  type and model of machine which 
would be used had to  be determ ined .
A survey  o f  th e  m anufacturers o f scrap  p ro cess in g  m achinery was 
conducted to  s e le c t  an au to  f la t t e n in g  machine s u i ta b le  fo r  use in  the  
proposed u t i l i z a t i o n  method. The m anufacturers were lo c a te d  p r im a rily  
through ad v ertisem en ts  in  v a rio u s  is s u e s  o f th e  Waste Trade Jo u rn a l.
(The magazine b i l l s  i t s e l f  as " the  m arket a u th o r ity  on secondary raw 
m a te r ia ls ,"  and c a r r ie s  a d v e r t is in g  from numerous scrap  p rocessing  
m achinery com panies.) O ther companies were lo c a te d  by means of an in ­
q u iry  to  th e  N a tio n a l Auto and Truck Wreckers A sso c ia tio n , I n c . ,  San 
Mateo, C a lifo rn ia .  The survey  of m anufacturers rev ea led  only two mobile 
machines capable o f f la t t e n in g  an au to  body in to  a b i l l e t  which can be 
p rocessed  by an au to  sh red d e r. One machine i s  th e  H arris  Carbasher I I ,  
m anufactured by th e  H a rris  P ress and Shear C orporation , C ordele, G eorgia. 
The o th e r  machine Is  th e  A l-Jon Car C rusher, m anufactured by A l-Jon, I n c . , 
Ottumwa, Iowa. A com parison o f  im p o rtan t c h a r a c te r i s t i c s  o f the machines 
i s  given in  Table IIX-I^.
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TABLE III-U
COMPARISON OF CANDIDATE AUTO FLATTENING MACHINES'*
Manufacturer
Al-Jon H arris
Means o f  t r a n s p o r t tru c k  t r a c to r tru c k  t r a c to r
O perating crew 1 man 2 men
Power source g a so lin e  engine 
(60 HP)
d ie s e l  engine 
(60 HP)
C apacity  au to s /h o u r 15  (max. ) 15 (m ax.)
Package s iz e 1 0 ” X 78” X
o r ig in a l  c a r  le n g th
lli"  X 80” X 
lli*0 ” (average)
Weight o f  machine app. 30,000  l b . app. 18 ,700  l b .
R ail f r e ig h t  (m anufacturer to  
M issou la) app. $1200 app. $1918
Purchase p r ic e $29,580 FOB
p la n t
$29,000 FOB
p la n t
-»■ In fo rm ation  shown in  the  ta b le  i s  d erived  from d a ta  fu rn ished  
by th e  re sp e c tiv e  m an u fac tu re rs .
E ith e r  c a r  f la t t e n in g  machine re q u ire s  the  use o f a fork l i f t  end 
lo a d e r  to load  th e  h u lk  in to  i t ,  and to  remove the f in is h e d  b i l l e t .  A 
rad io  c o n tro l  d ev ice  which can be o p era ted  from the  crane o r fo rk  l i f t  
i s  o f fe re d  as an o p tio n  f o r  o p e ra tio n  o f  th e  Car Crusher. One man can 
thus o p e ra te  both th e  fo rk  l i f t  and the Car Crusher. The a n a ly s is  o f  
the f la t t e n in g  machine c o s t  was based on use  o f th e  A l-Jon Car Crusher 
w ith  ra d io  c o n tro l d e v ic e . The c o s ts  a s so c ia te d  w ith th e  employment o f 
a second o p e ra to r  were th e reb y  avoided .
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Although both Tnamifacturers were queried  as to  th e  p o s s ib i l i ty  of 
le a s in g  o r r e n t in g  t h e i r  m achines, t h e i r  r e p l ie s  were p resen ted  in  terms 
o f purchase  o n ly . A l-Jon re q u ire d  a down payment o f o n e - th ird  o f the  
p u rchase  p r ic e  w ith  th e  o rd e r , and the balance on d e liv e ry , o r in  2h 
equal payments w ith  g p e r  cen t "add-on" i n t e r e s t .  The terras quoted by 
H arris  were 20 p e r  c e n t cash w ith th e  o rd e r, and th e  balance upon d e l iv ­
ery  to  th e  p u rc h a s e r 's  a u th o riz e d  c a r r i e r .  Since th e  m anufacturers 
in d ic a te d  by t h e i r  term s th a t  they  would co n sid e r on ly  o u tr ig h t s a le  o f 
t h e i r  m achines, th e  c o s t was analyzed  in  terms o f d e p re c ia tio n . The 
d e p re c ia tio n  c o s t  o f  th e  f la t t e n in g  machine i s  expressed  in  d o lla r s  p e r 
ton  o f  au to  b i l l e t  p ro d u c tio n .
The machine would be d e p re c ia te d  u sing  the s t r a ig h t  l in e  method, 
and the c o s t would be am ortized  over a g^year p e r io d . I t  w i l l  be assumed 
th a t  the  machine i s  worn o u t a t  th e  end o f th a t  tim e, and i t s  worth i s  
th e  sa lv ag e  v a lu e  based on th e  w eight and the c u rre n t p r ic e  o f th a t  grade 
o f  s te e l  s c ra p . The Car Crusher i s  co n s tru c ted  p r im a r ily  o f  heavy s te e l  
p la te  and a n g le s , which would be c l a s s i f ie d  as No. 1 heavy m elting  sc ra p . 
The re c e n t p r ic e  in  Chicago f o r  No. 1 heavy m eltin g  s te e l  was $23.00 p e r 
g ross to n  (2,2^0 Ib .) .^ "^  The w eight o f th e  Car Crusher given by the 
m anufactu rer and shown in  Table III-U  i s  eq u iv a len t to  1 3 .U
gross to n s .  The sc rap  value would th en  be 1 3 .h tons x $23.00 p e r  to n , 
o r $308 . 0 0 . Since th e  r e s id u a l  sc rap  va lue  of the machine i s  so sm all 
compared to  th e  i n i t i a l  purchase p r ic e  ( L.Olt p e r  c e n t of the  p r ic e ) ,  
th e  sc rap  v a lu e  was ignored  in  th e  c o s t a n a ly s is ,  and th e  e n t i r e  purchase
17"Cbsh P r ic e s ,"  Wall S tre e t  Jo u rn a l, XLVIII, No. 209 (August 9,
1968) ,  1/L
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p r ic e  o f  th e  machine i s  am ortized  over a 5 -y ear p e r io d . Computation of 
d e p re c ia tio n  expense over a 5-y e a r  p e rio d  in s te a d  o f some lo n g er tim e 
span has the advantage o f producing  a co n se rv a tiv e  e s tim a te  o f d ep rec ia ­
t io n  expense.
The c o s t  o f  the  r a i l  f r e ig h t  would be am ortized  in  5 years and 
was co n sid e red  as part of th e  purchase p r ic e  fo r  c o s t a n a ly s is .  The 
purchase p r ic e  o f  $30,780 am ortized  over a 5-y e a r  p e rio d  y ie ld s  a depre­
c ia t io n  expense of $6 ,156  p e r  y e a r .
The machine w i l l  f l a t t e n  15 au tos p e r hour, o r  120 autos in  an 
8-hour day . P roduction  on a y e a r ly  b a s is  would th e re fo re  be 120 a u to s /  
day X 5 days/week x 50 w eeks/year = 30,000  a u to s /y e a r . A l-Jon in d ic a te d  
in  t h e i r  in q u iry  response  th a t  o p e ra tin g  c o s ts  f o r  th e  Car Crusher 
should be c a lc u la te d  u s in g  an "e f f ic ie n c y  f a c to r"  o f 60 p e r cen t o f 
t o t a l  c a p a c ity , (An e f f ic ie n c y  f a c to r  i s  commonly used in  com putation 
of machine p ro d u c tio n  to  allow  f o r  co n tin g en c ies  such as "down tim e" fo r  
r e p a ir s  and m ain tenance, t r a in in g  o f  o p e ra to rs , moving of machinery to  
a new lo c a t io n ,  o p e ra to r  absen teeism , inclem ent w eather, and o th e r s . )  
When th e  e f f ic ie n c y  f a c to r  i s  a p p lie d , the y e a r ly  p rod u ctio n  becomes 
30/000  a u to s /y e a r  x 60%, o r  18,000 a u to s /y e a r . The average a u to , le s s  
eng ine, and ready f o r  f l a t t e n in g ,  weighs approxim ately  I 8OO lbs,^9 The 
p ro d u c tio n  can th e re fo re  be expressed  as 18,000 a u to s /y e a r  x I 8OO lbs. /  
a u to , o r  3 2 ,Loo,000 l b s . / y e a r .  The p ro d u c tio n  i s  eq u iv a le n t to  16 ,200  
to n s /y e a r .  D ep rec ia tio n  was p re v io u s ly  c a lc u la te d  a t  $6,156 p e r y ea r .
^ ^ L e tte r  from A l-Jon , I n c . ,  to  H, J .  S ch n e ll, July 22, 1968 ,
"'•^Harris P ress and Shear C orporation , "Proposal S p e c if ic a tio n  Ho, 
1158" (July 30, 1968).
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The c o s t  o f  th e  machine on a u n i t - to n  b a s is  i s  th e re fo re  th e  annual 
d e p re c ia tio n  expense o f $6 , 1 Ç6 d iv id ed  by th e  y e a r ly  p roduction  of 
16 ,200  to n s , o r $.38  p e r  to n  o f b i l l e t  p ro d u c tio n .
Fork l i f t  truck. The fo rk  l i f t  tru c k  which i s  req u ired  fo r  feed ­
ing  th e  au to  f l a t t e n e r  and removing the b i l l e t s  i s  a common item  of 
equipment th a t  can be r e a d i ly  re n te d . The r e n ta l  c o s t i s  included  in  
the  o p e ra tin g  c o s t  e s tim a te  p rov ided  by A l-Jon fo r  the  Gar Crusher. The 
A l-Jon e s tim a te  o f o p e ra tin g  c o s t f o r  th e  Car Crusher a lso  in c lu d es  fu e l ,  
m ain tenance, and wages fo r  one f u l l - t im e  o p e ra to r . The to t a l  o p e ra tin g  
c o s t which in c lu d es  a l l  th e  item s l i s t e d  i s  estim ated  by Al-Jon to  be
$2 .00 /to n  o f p ro d u c tio n . The e s tim a te  i s  based on o p e ra tio n  a t  60 p e r
cen t o f  t o t a l  c a p a c ity
% en  th e  d isp o s a l o p e ra tio n s  were moved from one o p e ra tin g  lo c a ­
t io n  to  a n o th e r , th e  fo rk  l i f t  tru c k  would a lso  be moved. Such a v eh ic le  
i s  n o t designed  f o r  long  d is ta n c e  highway t r a v e l .  The tru c k  would th e re ­
fo re  be hauled  from one lo c a t io n  to  an o th er by a commercial h a u le r .
In sp ec tio n  o f  a highway map o f  Montana shows th a t  the t r a n s f e r  o f 
o p e ra tio n s  from B il l in g s  to  Bozeman m ight be considered  a ty p ic a l  move. 
The d is ta n c e  i s  approx im ately  lli2 m ile s . A p r ic e  q u o ta tio n  fo r  hau ling  
a fo rk  l i f t  tru c k  was o b ta in ed  from a h au lin g  company in  M issoula. The 
company quoted a r a t e  o f  $1 . 2$ p e r  "loaded m ile" fo r  any d is ta n c e  up to  
1$0 m i le s .21 The c o s t  o f  h a u lin g  th e  fo rk  l i f t  tru c k  between B illin g s  
and Bozeman would th e re fo re  amount to  approxim ately  lli2 m iles x $ 1 .2 $ /
Z O le tte r  from A l-Jon , I n c . ,  to  H„ J .  S ch n e ll, July 22, 1968 .
Z lR auling r a t e  o b ta in ed  from Ace Equipment Company, M issoula, 
Montana, August 19, 1968 .
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m ile , o r  approx im ate ly  $178.00. The hau ling  c o s t in  d o l la r s  p e r ton  o f  
au to  b i l l e t s  would v ary  w ith  th e  tonnage o f b i l l e t s  produced a t  any one 
lo c a t io n ,  and would d ecrease  as  tonnage in c re a se d . The re la t io n s h ip  
f o r  a wide range o f b i l l e t  p ro d u c tio n  tonnage i s  shown in  Table
TABLE I I I - 5
FORK LIFT TRANSPORTING COST
D o lla rs  Per Ton o f B i l l e t  Produced 
a t  a C o lle c tio n  Location
Tons o f  b i l l e t 200 Loo 600 800 1000 1200
D o lla rs / to n $.89 .30 .22 .18 .15
F la t te n e r  t r a n s p o r t . A th i r d  m ajor item  o f  equipment i s  req u ired  
to  conduct th e  o p e ra tio n  o f the proposed u t i l i z a t i o n  method. The Car 
Crusher i s  m obile, and may be towed from one o p e ra tin g  lo c a t io n  to  
a n o th e r . According to  A l-Jon , a s tan d ard  tru c k  t r a c t o r  i s  req u ired  fo r  
th e  purpose . For purposes o f  c o s t a n a ly s is ,  i t  was assumed th a t  the 
Car C rusher i s  moved once fo r  each lo c a t io n  in  which o p era tio n s  a re  
conducted . The t r a n s f e r  o f  o p e ra tio n s  from B illin g s  to  Bozeman w i l l  
ag a in  be co n sid e red  a ty p ic a l  move.
A r a t e  o f  $1.^0 p e r  "loaded m ile"  was quoted by a heavy equipment
22
h a u lin g  company in  M issoula fo r  towing the  Car C rusher. The c o s t fo r  
t r a n s f e r  between the  aforem entioned  c i t i e s  would th e re fo re  be ap p ro x i­
m ately  lU2 m iles  x  $1 .^ 0 /m ile  o r approxim ately  $213.00, As was th e  case
^^H auling r a t e  o b ta in ed  from Hughes Hauling Company, M issoula, 
Montana, August 13 , 1968.
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f o r  h a u lin g  th e  fo rk  l i f t ,  th e  t r a n s f e r  c o s t in  d o lla rs  p e r  ton of au to  
b i l l e t s  would vary  w ith  th e  tonnage o f  b i l l e t s  produced a t  any one lo c a ­
t io n .  The r e la t io n s h ip  i s  shown in  Table I I I - 6 .
TABLE I I I -6
FLATTENING MACHINE TOWING COST
D o lla rs  Per Ton o f B i l le t s  Produced 
a t  a C o llec tio n  Location
Tons o f b i l l e t 200 liOO 600 800 1000 1200
D o lla rs / to n $1.07 .53 .36 .27 .21 .18
I f  o p e ra tin g  system  B were employed f o r  p rep arin g  the au to  bod ies, 
i t  would be re q u ire d  to  move th e  c a r  f l a t t e n e r  from one accum ulation of 
au to  bod ies to  a n o th e r , w ith in  a g iven o p e ra tin g  lo c a t io n .  The r a te  
quoted by a  heavy equipment h au lin g  company in  M issoula was $17.50 p e r  
hour f o r  i n t r a - c i t y  tow ing. I t  i s  im possib le to  determ ine how many such 
moves would be re q u ire d  w ith in  any lo c a t io n  w ith o u t perform ing a de­
t a i l e d  in sp e c tio n  o f th e  accum ulations o f  hulks w ith in  the  area  se rv iced  
by each lo c a t io n .  R ather th an  assume a number o f  moves which cannot be 
soundly j u s t i f i e d ,  th e  requ irem ent fo r  th e  a d d it io n a l concu rren t expense 
w i l l  be no ted  h e re ,  and considered  l a t e r  in  the  ev a lu a tio n  o f the  co s ts  
f o r  th e  two o p e ra tin g  system s under d isc u ss io n .
Auto sc rap  t r a n s f e r . An a d d it io n a l  major item  o f  equipment would 
be re q u ire d  to  t r a n s f e r  th e  whole au to  h u lk s , o r  th e  auto b i l l e t s .  I f  
o p e ra tin g  system  A were employed, a tru c k  o r tru c k s  would be req u ired  to  
t r a n s f e r  th e  hu lks from th e  d is m a n t le r 's  yard  (o r o th e r  accum ulations)
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to  th e  s i t e  a t  th e  r a i l r o a d  s id in g  where th e  f la t te n in g  machine was 
o p e ra tin g . I f  o p e ra tin g  system  B were employed, th e  au to  b i l l e t s  would 
have to  be t r a n s f e r r e d  from the  s i t e  where th e  f l a t t e n e r  was in  opera­
t io n  to  the r a i l r o a d  s id in g  f o r  load ing  onto th e  r a i l  c a r .
D eterm ination  o f the  c o s t o f t r a n s f e r r in g  the au to  scrap  in  e i th e r  
o f  the o p e ra tin g  system s under d isc u s s io n  poses a p e c u lia r  problem fo r  
s e v e ra l  re a so n s . One reaso n  is  th a t  the  c o s t  i s  dependent upon the 
d e te rm in a tio n  of some f iq e  p o in ts  o f  th e  u t i l i z a t i o n  system o p era tio n .
I f  o p e ra tin g  system  A were employed, the  hulks could lo g ic a l ly  be hauled 
to  th e  f l a t t e n in g  s i t e  w ith  a re n te d  tru c k , o r  th e  o p e ra to r o f the d is ­
m antling  yard  could  h au l h is  hu lks to  th e  s i t e  u s in g  h is  own equipment.
I f  o p e ra tin g  system B were employed, th e  au to  b i l l e t s  could be hauled 
to  th e  r a i l  lo a d in g  s i t e  by means of a ren ted  tru c k , o r ag a in , the 
w recking yard  o p e ra to r  could  hau l the  b i l l e t s  w ith h is  own equipment.
I f  th e  b i l l e t s  produced by o p e ra tin g  system B were hauled u sin g  ren ted  
equipm ent, e i th e r  one tru c k  o r  two tru c k s  could be used . I t  would be 
lo g ic a l  to  u se  two tru c k s ,  lo ad in g  one o f them w ith  th e  b i l l e t s  as they 
came d i r e c t ly  o f f  th e  au to  f l a t t e n e r ,  w hile th e  o th e r  tru c k  tra n sp o rte d  
a lo ad  o f  b i l l e t s  to  th e  lo ad in g  s i t e  and re tu rn e d  to  be loaded ag a in . 
However, one tru c k  could be u t i l i z e d  i f  the  b i l l e t s  which were produced 
w h ile  th e  tru c k  was on a run  to  th e  lo ad in g  s i t e  were s to c k p ile d  and 
loaded  onto th e  tru c k  when i t  re tu rn e d . The cho ice o f whether to  use 
one o r  two tru c k s  would depend upon th e  amount o f  "slack  tim e" in  oper­
a t io n  of th e  l i f t  t ru c k , th e  time re q u ire d  fo r  th e  hau ling  tru c k  to  
d e l iv e r  a lo ad  and r e tu r n ,  and o th e r  f a c to rs  which could probably  no t 
be determ ined  u n t i l  o p e ra tio n s  were begun.
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Another f a c to r  com plicates th e  d e te rm in a tio n  o f  th e  t r a n s f e r  co s t 
o f  th e  au to  s c ra p . As p re v io u s ly  d esc rib ed , auto d lsm an tle rs  have been 
b earin g  the c o s t  o f  removing unwanted hulks from t h e i r  y ard s, and d i s ­
p osing  of them by b u r ia l .  That the p ra c t ic e  has become recognized by 
d lsm a n tle rs  as a s o lu t io n  to  t h e i r  d isp o sa l problem i s  evidenced by the 
p re v io u s ly  m entioned e f f o r t s  o f th e  D lsm antlers A ssocia tion  to  f in d  
b u r ia l  grounds f o r  junk a u to s . The p ra c t ic e  o f  d isp o sa l by b u r ia l  has 
been accep ted  by th e  d lsm an tle rs  as one of th e  co s ts  o f doing b u s in ess .
The p ro p r ie to r s  o f  fo u r  of th e  m ajor au to  wrecking concerns in  
the M issoula a re a  were asked i f  they  would tak e  advantage o f an oppor­
tu n i ty  to  h au l t h e i r  s tr ip p e d  au to  hu lks to  an a rea  designa ted  fo r  the 
purpose , i f  the  a re a  were fu rn ish e d  f r e e  o f charge to  the d lsm an tle rs . 
A ll o f  th e  p ro p r ie to r s  s ta te d  e n th u s ia s t ic a l ly  th a t  they  would be happy 
to  u t i l i z e  such a d isp o s a l a re a . They were unanimous in  th e  opin ion  
th a t  such a d isp o s a l  a re a  would be o f  g re a t b e n e f i t  to  them.^3
Although th e  d lsm a n tle rs  would s t i l l  in c u r  th e  co s t of t r a n s p o r t­
ing  t h e i r  hu lks from t h e i r  p ro p e rty  to  th e  d isp o sa l s i t e ,  they would 
save th e  c o s t o f  bury ing  the  h u lk s . For purposes of th e  co s t a n a ly s is ,  
i t  w i l l  be assumed th a t  the au to  d ism an tle r and o th e rs  who wish to  g e t 
r id  o f  d e r e l i c t  au to s  w i l l  hau l th e  hulks to  th e  auto f la t t e n in g  s i t e  
a t  t h e i r  own expense. I f  o p e ra tin g  system B were employed, the d is ­
m antle r s  would t r a n s p o r t  the  b i l l e t s  to  the r a i lro a d  lo ad in g  s id in g  a t  
t h e i r  expense. The c o s t  to  th e  d ism an tle r  of t ra n sp o r tin g  b i l l e t s
23 P ersonal in te rv ie w s , August l 6 , 1968s A & C Auto Wrecking, 
Mr. A rchie Cram; Ace Auto Salvage, Mr. Doug Roark; C a r l 's  Auto S a le s , 
Mr. C arl W illig ; H & I  Auto Wrecking, Mr. Vem Imboden.
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should  be l e s s  p e r  to n  th an  th e  c o s t o f  t ra n sp o r tin g  whole hulks because 
more b i l l e t s  th an  hu lks can be loaded  on a tru c k .
As a r e s u l t  o f  th e  above c o n s id e ra tio n s , tra n sp o r tin g  th e  auto 
hu lks o r b i l l e t s  to  th e  f la t t e n in g  machine o r r a i l  lo ad in g  s i t e  was n o t 
con sid e red  to  be a c o s t  in  the proposed u t i l i z a t i o n  method.
Loading c ra n e . The l a s t  m ajor item  of equipment which would be 
re q u ire d  to  conduct o p e ra tio n s  i s  a crane fo r  load ing  the  auto b i l l e t s  
in to  th e  r a i l r o a d  gondola c a r .  The crane i s  a lso  an item of equipment 
which can be re n te d  or le a s e d . The r e n ta l  r a te s  fo r  a crane capable o f 
perform ing  th e  re q u ire d  fu n c tio n  were in v e s tig a te d  w ith  heavy equipment 
r e n ta l  companies in  M issoula,
The a u th o r i ty  used f o r  th e  c o s t es tim a tes  showed a r e n ta l  c o s t o f 
$106^ p e r  month fo r  a s u i ta b le  c r a n e . T h e  machine chosen fo r  co s t 
a n a ly s is  i s  g aso lin e  powered and tru c k  mounted so as to  e lim in a te  the 
need f o r  a d d i t io n a l  t ra n s p o r t in g  equipment. I t  has a maximum l i f t i n g  
c a p a c ity  o f  12% to n s . A g en era l purpose c lam she ll bucket attachm ent 
would be re q u ire d , a t  a d d it io n a l  c o s t  o f  $282.00 p e r month. The t o t a l  
r e n ta l  c o s t  o f the  crane and bucket i s  th e re fo re  $1,3Ü7.00 p e r  month.
I t  was assumed th a t  th e  c ran e , s ta t io n e d  a t  th e  r a i lro a d  lo ad in g  
s id in g , i s  capable o f lo ad in g  th e  b i l l e t s  in to  th e  r a i l r o a d  car a t  th e  
same r a te  th a t  th ey  a re  produced by th e  f l a t t e n e r .  The c o s t of the 
crane r e n t a l ,  in  d o l la r s  p e r ton  o f loaded  b i l l e t s  was th e re fo re  derived  
from th e  amount o f  r e n ta l  p e r  month and th e  tonnage o f b i l l e t s  loaded
Z^A ssociated Equipment D is tr ib u to rs ,  Oak Brook, H I . ,  N atio n a lly
Averaged R ental R ates f o r  C o n stru c tio n  Equipment, iB th  E d itio n , 1967, 
pp . ii6, 92 .
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p e r  month. The au to  f l a t t e n e r 's  r a t e  o f  p rod u ctio n  of 16,200 tons p er 
y e a r  i s  e q u iv a le n t to  1 ,350 to n s  p e r  month. The c o s t  o f  the crane 
r e n ta l  i n  d o l la r s  p e r  to n  of loaded  au to  b i l l e t s  i s  th e re fo re  $l3h7 / 
month, d iv id ed  by 1350 to n s ,  or approxim ately  $1 .00  p e r to n .
In  a d d it io n  to  th e  r e n ta l  c o s t,  o th e r  o p e ra tin g  c o s ts  f o r  the  
crane were co n s id e red . F u e l, m aintenance, r e p a i r s ,  and th e  co s t o f  
t r a n s f e r r in g  the crane from one o p e ra tin g  lo c a tio n  to  th e  o th e r  a re  the 
m ajor item s.
I'hel consumption f o r  o p e ra tio n  o f  an average s ize d  g aso lin e  en­
gine powered crane i s  e s tim ated  to  be between 3 and 5 g a llo n s p e r  h o u r .^5 
The crane under c o n s id e ra tio n  is  sm a lle r  than  the average. To o b ta in  a 
c o n se rv a tiv e  f u e l  c o s t e s tim a te , a  consumption r a te  o f h g a llo n s/h o u r 
was used  in  th e  c o s t  a n a ly s is .  The c u r re n t p r ic e  o f re g u la r  g aso line  
in  M issoula, l e s s  s t a t e  road  ta x e s , i s  approxim ately  30 cen ts  p e r g a llo n . 
Fuel c o s t f o r  an hour o f crane o p e ra tio n  was th e re fo re  estim ated  to  be 
h g a l ./h o u r  x 3 0 ^ /g a l . ,  o r  $1.20. The p rev io u s ly  estim ated  r a i l  ca r  
lo a d in g  r a te  o f  1350 to n s  p e r  month is  eq u iv a len t to  7 .8  tons p e r  hour. 
The f u e l  c o s t p e r  ton  o f loaded  auto b i l l e t s  i s  th e re fo re  $1.20 d iv ided  
by 7 .8  to n s , o r approx im ate ly  15 cen ts  p e r  ton .
The c o s t  o f  m aintenance and re p a ir s  to  th e  crane w i l l  depend upon 
the ca re  and s k i l l  w ith  which the equipment I s  o p era ted , th e  i n i t i a l  
c o n d itio n  o f the  equipm ent, and o th e r  co n d itio n s  which cannot be fo re ­
seen , such as a c c id e n t. No a ttem p t was made to  es tim ate  the co s t because 
the  b a s ic  in fo rm atio n  re q u ire d  fo r  a good e s tim a te  i s  u n a v a ila b le . I t
^^Estim ate o b ta in ed  from Pew C o n stru c tio n  Company, M issoula, 
Montana, August 19, 1968.
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w i l l  be recogn ized  here  t h a t  the a d d it io n a l  c o s ts  e x is t ,  and th ey  a re  
co n sid e red  in  th e  e v a lu a tio n  o f th e  equipment c o s t a n a ly s is .
When th e  u t i l i z a t i o n  o p e ra tio n s  were moved from one o p era tin g  
lo c a t io n  to  a n o th e r , th e  crane would a lso  have to  be moved. The crane 
would be mounted on a tru c k  s u i ta b le  f o r  long  d is ta n c e  highway t r a v e l .
I t  was e s tim a ted  by a r e p re s e n ta t iv e  o f a heavy equipment r e n ta l  company 
th a t  a d ie s e l  tru c k  o f  th e  type o rd in a r i ly  used as a p la tfo rm  fo r  m obile 
cranes would o b ta in  an average o f ^ to  6 m iles  p e r  g a llo n  o f d ie s e l  fu e l  
when o p era ted  on the highway. The c u rre n t p r ic e  o f  d ie s e l  fu e l  in  
M issoula i s  30.1 c e n ts  p e r  g a llo n . The t r a n s f e r  o f  o p era tio n s  from 
B il l in g s  to  Bozeman was ag a in  considered  a ty p ic a l  move fo r  the c o s t 
a n a ly s is .
The q u a n ti ty  o f  fu e l  re q u ired  to  d r iv e  llt2 m iles a t  a consumption 
r a t e  o f ^ m iles p e r  g a llo n  would be approxim ately  28 g a llo n s , and the 
c o s t  o f th e  f u e l  would be approx im ately  $6.1^0 fo r  a ty p ic a l  move. The 
c o s t o f  t ra n s p o r t in g  th e  crane i s  so sm all compared to  o th e r o p e ra tin g  
expenses th a t  i t  was ignored  in  the c o s t a n a ly s is .
T o ta l equipment and o p e ra tin g  c o s ts . The co s t o f  equipment fo r  
o p e ra tio n  o f th e  proposed au to  body u t i l i z a t i o n  method can now be sum­
m arized . Table I I I - 7  shows th e  c o s ts  fo r  v a rio u s  item s o f equipment in  
term s o f  d o l la r s - p e r - to n  o f au to  b i l l e t s  loaded on a r a i lro a d  c a r . The 
c o s ts  a re  a p p lic a b le  f o r  p ro d u c tio n  by o p e ra tin g  systems A o r B, a t  any 
o p e ra tin g  lo c a t io n .
2&Egtimate o b ta in ed  from Ace Equipment Company, M issoula, Montana, 
August 19 , 1968 .
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TABLE I I I - 7 
EQUIPMENT AND OPERATING COST 
D o lla rs  Per Ton
Equipment Item Tons o f Auto B i l le ts (loaded on r a i l c a r)
200 LOO 'éoo 800 1000 1200
Auto f l a t t e n e r  
(purchase c o s ts ) .38 .38 .38 .38 .38 .38
Fork l i f t  r e n ta l
( in c lu d e s  o p e ra tio n  of 
f l a t t e n e r  and fo rk  l i f t ) 2.00 2.00 2.00 2.00 2.00 2.00
Towing o f  f l a t t e n e r 1.07 .53 .36 .27 .21 .18
T ran sp o rtin g  fo rk  l i f t .89 .L5 .30 .22 .18 .15
Crane r e n ta l 1.00 1.00 1.00 1.00 1.00 1.00
Crane fu e l .15 .15 .15 .15 .15 .15
T o ta l Equipment Cost 5.1i9 L.51 L.19 L.02 3.92 3.86
Note th a t  some c o s t item s a re  co n s ta n t on a u n i t  to n  of p rod u ctio n  
b a s is ,  w h ile  o th e r  item s decrease  p e r  u n i t  to n  as production in c re a se s . 
The c o s ts  which rem ain th e  same on a u n it  ton  b a s is  do so because th e  
o p e ra tio n s  a re  paced by th e  output o f  th e  auto f l a t t e n e r ,  o p e ra tin g  a t  
60 p e r  cen t o f  maximum ra te d  c a p a c ity . 'Ihe c o s t o f  towing the f l a t t e n e r  
and t r a n s p o r t in g  th e  fo rk  l i f t  occur only once a t  each lo c a t io n , and th e  
c o s t  p e r  to n  d ec rease s  as  p ro d u c tio n  a t  any o p e ra tin g  lo c a tio n  in c re a se s .
The equipment o p e ra tin g  c o s ts  fo r  o p e ra tin g  systems A o r B can 
a ls o  be i l l u s t r a t e d  by a c o s t  curve which allow s approxim ate t o t a l  costs 
to  be determ ined g ra p h ic a lly  for any p ro d u c tio n  tonnages between the
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l im i t s  o f  200 and 1200 tons a t  any o p e ra tin g  location. Such a c o s t  curve 
i s  p re se n te d  in  F ig u re  I I I - 2.
The c o s ts  which were shown in  Table I I I - 7  a re  considered  to  be 
th e  m ajor id e n t i f i a b le  c o s ts .  As they  were developed, i t  was explained 
th a t  c e r ta in  o th e r  c o s ts  would n o t be included on a unit ton  b a s is  be­
cause th ey  were m inor o r  th e  d a ta  req u ired  to make a good es tim ate  o f 
them were not a v a i la b le .
One o f  th e  c o s ts  n o t inc luded  in  the  fo rego ing  ta b le s  o r  curves
i s  th e  c o s t of tow ing th e  f la t t e n in g  machine from one accum ulation of
au to  hu lks to  an o th e r , bu t w ith in  th e  coverage a rea  of any one o p e ra tin g
lo c a t io n .  A s tan d a rd  tru c k  t r a c t o r  would be req u ired  to  tow the  machine.
The same h a u lin g  company which fu rn ish e d  th e  estimate for towing the
f l a t t e n e r  between c i t i e s  quoted a towing fee  of $17o^0 p e r hour fo r
i n t r a - c i t y  t r a n s f e r .  The h o u rly  r a te  i s  c a lc u la te d  p o r ta l  to  p o r ta l ,
27and i s  a p p lic a b le  f o r  any towing d is ta n c e  le s s  th an  50 m iles. Although 
i t  cannot be fo re se e n  how many i n t r a - c i t y  moves m ight be req u ired  a t  any 
o p e ra tin g  lo c a t io n ,  the tow c o s t must be recognized as an additional 
c o s t to th o se  shown in  the ta b le s  and curves i f  operating system B were 
employed,
Another c o s t  which is  no t reflected in th e  ta b le s  o r curves i s  
th e  c o s t  o f  m aintenance and r e p a ir s  to the crane.
I t  was p o in te d  o u t in  p rev ious discussion th a t  one c o s t advantage 
o f  o p e ra tin g  system  B compared to  o p e ra tin g  system A may be the lower 
c o s t o f  t ra n s p o r t in g  au to  b i l l e t s  to  th e  lo ad in g  s i t e  compared to  the
Towing r a te  from Hughes Hauling Company, M issoula, Montana. 
August 19» 1968.
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FIGURE I I I -2  
EQUIPMENT AND OPERATING COST 
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c o s t  o f t ra n s p o r t in g  whole au to  hulks to  th e  f la t te n in g  s i t e .  These 
t r a n s f e r  o p era tio n s?  however, were determ ined in  the  c o s t a n a ly s is  to  
be "no c o s t"  item s because th ey  a re  p re s e n tly  in c u rred  by th e  au to  d is -  
m a n tie rs ,  and th e  c o s t  o f such t r a n s f e r  would remain as one of th e  d is -  
raantlers*  o p e ra tin g  c o s ts .  T herefo re , o p era tin g  systems A and B a re  
con sid e red  to  be equal in  c o s t  in  terms of the in tra -o p e ra t in g  lo c a tio n  
t r a n s p o r t  o f au to  s c ra n .
In summary, i t  would be recommended th a t  operating system A be 
u t i l i z e d  i f  the b i l l e t s  were to  be shipped to  the shredding f a c i l i t y  by 
r a i l ,  because o f th e  c o s t  saving compared to  o p era tin g  system B fo r  tow­
ing the  au to  f l a t t e n e r  from one accum ulation of hulks to  ano ther.
Cost o f  Labor
The c o s t o f la b o r  re q u ire d  fo r  o p e ra tio n  of th e  proposed u t i l i z a ­
t io n  method was analyzed  in  term s o f the le v e l  o f manpower req u ired .
The manpower which would be needed to  accom plish th e  opera tions i s  en­
v is io n ed  as fo llo w s :
a .  One man to  o p e ra te  th e  fo rk  l i f t .  The same man would 
o p e ra te  th e  f la t t e n in g  machine by remote ra d io  c o n tro l.
b. Two men to  lo ad  the au to  b i l l e t s  onto th e  r a i l  car w ith the 
c ra n e . A crane o p e ra to r  and an o i l e r  would be req u ired .
c . Some undeterm ined le v e l  o f manpower to  prepare the cars fo r  
f la t t e n in g  by removing u n d e s irab le  p a r ts .
Operation o f th e  fo rk  l i f t . In the previously developed an a ly s is  
o f equipment and o p e ra tin g  c o s ts ,  i t  was noted th a t  the es tim ate  o f 
$2.00 p e r  to n  f o r  running  th e  f la t te n in g  machine included  the wages of
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th e  fo rk  l i f t  d r iv e r .  The la b o r  c o s t f o r  o p e ra tio n  o f the fo rk  l i f t ,  
th e r e fo r e ,  need n o t be developed s e p a ra te ly  fo r  purposes o f ad d itio n  to  
th e  o th e r  la b o r  c o s ts .  However, a se p a ra te  exam ination o f th e  c o s t i s  
in  o rd e r  so as to  determ ine i t s  c o m p a tib ility  w ith  th e  $2,00 per ton 
c o s t f ig u re .
The union pay s c a le  in  Montana for a fo rk  l i f t  o p e ra to r i s  $4 .6b 
p e r h o u r, or $37,12 f o r  an 8-hour day. I t  was p rev io u s ly  c a lc u la te d  
th a t  the p ro d u c tio n  r a t e  o f th e  f la t te n in g  machine was 6b «8 tons of auto 
b i l l e t s  in  8 h o urs. The la b o r  c o s t f o r  the  fo rk  l i f t  operator p er ton 
o f au to  b i l l e t s  produced would th e re fo re  be $37,12 d iv ided  by 6 b ,8 to n s , 
o r approx im ate ly  57 cen ts  p er to n . The rem aining $ l,b3  ner ton o f the  
$2.00 p e r to n  e s tim a te  would be a v a ila b le  to  cover th e  co s t o f fo rk  l i f t  
r e n t a l ,  as w e ll as fu e l  and m aintenance fo r  the  f l a t t e n e r  and fork  l i f t .  
The s e p a ra te ly  es tim a ted  la b o r  c o s t f o r  o p e ra tio n  o f  th e  fork l i f t  ap­
p ears  to  be com patib le w ith  th e  o v e ra l l  c o s t e s tim ate  fo r  o p era tio n  of 
both m achines, in c lu d in g  f u e l ,  m aintenance, fo rk  l i f t  r e n ta l ,  and one 
o p e ra to r ,
. O peration o f the c ra n e . The c u rre n t agreement between th e  Montana 
Contractor's A sso c ia tio n  and th e  In te rn a t io n a l  Union o f Operating Engin­
eers s t ip u la te s  t h a t  an o i l e r  i s  required in  a d d itio n  to  the o p e ra to r 
when a c lam she ll o r  any o th e r  a ttachm ent is  used with a crane . The union 
pay s c a le  fo r  a c rane  o p e ra to r  i s  $b,98 per hour, and the rate for an 
oiler-driver i s  $b,b2 per hour. The t o t a l  hou rly  co s t o f labor for
2 8 1 9 6 8 -1 9 7 1  Highway and Heavy C onstruc tion  Agreement between 
Montana C o n tra c to r 's  A sso c ia tio n , I n c , ,  and th e  In te rn a tio n a l Union uf 
O perating  E ngineers (Labor C o n trac t o f  12 May 1968/,
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o p e ra tin g  the  crane would th e re fo re  be $9.L0 p e r hour, or $75.20 f o r  an 
8-hour day. At th e  p re v io u s ly  es tim ated  p roduction  rate of 61.8 tons 
o f au to  b i l l e t  per day, th e  la b o r  c o s t for crane o p e ra tio n  would be 
approxim ate ly  $1,16 per ton o f auto  b i l l e t  produced.
P re p a ra tio n  of th e  h u lk s . I t  Is  extrem ely  d i f f i c u l t  to  arrive 
a t  an a c c u ra te  e s tim a te  o f  the le v e l  o f manpower which would be re q u ired  
to  remove th e  u n d e s ira b le  p a r ts  from the  au to  hulks before  f la t te n in g .
I t  was p re v io u s ly  determ ined th a t  removal o f th e  engine block, b a tte ry ,  
t i r e s ,  r a d ia to r ,  s e a t s ,  and f u e l  tank  would be re q u ire d .
Auto d ls raan tle rs  in  th e  Missoula area  a re  r e a d i ly  ab le  to dispose  
o f  th e  engine b locks from th e  ca rs  which they  a c q u ire . The engine o f a 
w orn-out o r wrecked au to  is  o rd in a r i ly  one o f  the  saleable parts, p a r­
t i c u l a r l y  i f  th e  au to  i s  a r e c e n t model. I f  an engine cannot be sold 
as a used  p a r t ,  th e  sc rap  v a lu e  o f th e  c a s t  iro n  which i t  con ta ins i s  
g re a t  enough so th a t  th e  d israan tle r  w i l l  remove th e  engine and s e l l  i t  
s e p a ra te ly .  It was th e re fo re  assumed that th e  engines w il l  have been 
removed from th e  hulks o b ta in ed  from au to  d ism a n tle rs” yards.
The b a t te r y ,  t i r e s ,  and radiator a re  invariably removed from an 
au to  hu lk  by th e  d ism a n tle r  and are so ld  either as used parts, or as 
s p e c ia l  c a te g o r ie s  of scrap. None of the p a r ts  present a d isp o sa l 
problem to  the auto d ism a n tle r , and i t  w i l l  be assumed th a t  a l l  of the 
hulks obtained fo r  f la t t e n in g  from a d ism an tle r o r  o th e r source w i l l  
have been s t r ip p e d  o f  the aforem entioned parts.
The s e a ts  from a junk auto have no r e l ia b le  resale value, and 
a re  g e n e ra lly  l e f t  in  th e  au to  and d isposed  of with th e  auto  b u lk . Twc 
d ism a n tle rs  were asked  i f  th ey  would remove the  s e a ts  from th e i r  auto
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hulks i f  i t  were a p r e r e q u is i te  to  t h e i r  use of a f re e  d isp o sa l s i t e .  
Both d ism a n tle rs  gave a f f irm a tiv e  answ ers.
The fu e l  tan k s  a re  sometimes removed from th e  hulks by the d is ­
m an tle rs  and so ld  as used p a r t s .  One dismantler s ta te d  th a t  he so ld  
abou t 90 p e r  c e n t of the  fu e l  tanks from the au to s  which he acqu ired , 
and he con sid e red  d isp o sa l of fu e l tanks to  be no problem. ^0 i f  foy 
some reaso n  the tanks were n o t s a le a b le , a d ism an tle r would o rd in a r i ly  
le a v e  them a tta c h e d  to  the d e r e l i c t  au to .
There i s  a good b a s is  f o r  e lim in a tin g  the co s t o f  s tr ip p in g  the  
au to  hu lks as a c o s t  elem ent in  th e  a n a ly s is  o f the proposed d isp o sa l 
method. The on ly  p a r ts  which th e  d ism an tle r  does not sep a ra te  from the 
au to  hu lks in  th e  normal o p e ra tio n  o f h is  business a re  the s e a ts  and 
the  fu e l  ta n k . The m arg inal c o s t to  th e  d ism an tle r o f  removing th e  two 
a d d i t io n a l  components from th e  hulks before d isp o sa l would be m inor.
The advantage to  th e  d ism an tle r  o f f re e  d isp o sa l o f  th e  hulks would 
probab ly  more th an  compensate fo r  th e  s l ig h t  a d d it io n a l co s t o f removing 
the  s e a ts  and fu e l  ta n k s . Rather than  assume some minor c o s t fo r  occa­
s io n a l removal o f unwanted p a r t s ,  i t  was assumed th a t  the  hulks w il l  
have been s tr ip p e d  of a l l  th e  u n d e s ira b le  components by the d ism an tle r .
Because of th e  aforem entioned considerations, any la b o r  c o s t fo r  
removal o f unwanted components from the  au to  hulks befo re  f la t te n in g  was 
e lim in a te d  as a f a c to r  in  the c o s t a n a ly s is  of the proposed u t i l i z a t i o n  
m ethod.
^^P ersonal in te rv ie w s , August 16, 1968; H & I  Auto Wrecking, Mr 
Vem Imboden; A & C Auto Wrecking, Mr. Archie Cram.
jOpersonal interview, August 16, 1968: H & I  Auto Wf^cklng, Mr.
Vem Imboden.
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Tot,aT c o s t  o f  la b o r . The t o t a l  la b o r  c o s t fo r  o p era tio n  o f  the  
proposed u t i l i z a t i o n  method would c o n s is t  o f wages fo r  the fo rk  l i f t  
o p e ra to r ,  crane o p e ra to r , and o i l e r - d r iv e r .  The wages f o r  the  fo rk  l i f t  
o p e ra to r  were in c lu d ed  in  th e  p rev io u s ly  developed equipment o p era tin g  
c o s ts .  The a d d i t io n a l  la b o r  c o s t  which must be accounted fo r in  the  
a n a ly s is  I s  the  c o s t o f  wages f o r  th e  two-man crane crew. % e add i­
t io n a l  la b o r  c o s t  would be $1.16 p e r  ton  o f auto  b i l l e t  p ro duction .
I n d ir e c t  and Overhead Costs
Only th e  m ajor id e n t i f i a b le  item s o f  in d i r e c t  c o s t were consid­
ered  in  th e  c o s t  a n a ly s is .  The m ajor c o s t item s a re  id e n t i f ie d  as s a la ry  
fo r  management, th e  em ployer's  c o n tr ib u tio n  f o r  Old Age and S u rv iv o r 's  
Insurance (O .A .S .I .) ,  and th e  em ployer’s payment fo r  Workmen's Compensa­
t io n  Insurance premiums. The co st o f  payments fo r  Unemployment Compen­
s a t io n  a re  co m paratively  minor (2 .7  p e r cen t o f th e  f i r s t  $3,000 of 
w ages), and were ignored  in  th e  c o s t a n a ly s is .
M anager's s a la r y . The m ajor item  of in d i r e c t  o r  overhead c o s t 
would be s a la ry  fo r  th e  p r o je c t  manager who would d i r e c t  th e  implementa­
t io n  o f  th e  proposed u t i l i z a t i o n  method. The manager would be req u ired  
to  perform  a wide v a r ie ty  o f o rg a n iz a tio n a l and su p erv iso ry  tasks. He 
would be re sp o n s ib le  f o r  s e le c t in g  the o p e ra tin g  lo c a tio n s , ob ta in in g  
a u th o r iz a t io n  from au to  d ism a n tle rs  and o th e rs  f o r  p re p a ra tio n  and sh ip ­
ment o f  th e  h u lk s , o n - th e -jo b  su p e rv is io n , arrang ing  fo r  shipment of 
s la b s ,  and s a le  of th e  s la b s  to  th e  shredding f a c i l i t y .  I t  was assumed 
th a t  a manager capab le  o f  perform ing a l l  the req u ired  fu n c tio n s  would 
be an  experienced  person  who would re q u ire  a minimum sa la ry  of $12,000
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p e r  y e a r .  At th e  p ro d u c tio n  r a te  o f 16,200 tons o f  auto  s lab  p er year, 
the  overhead c o s t  f o r  management would be 7lv cen ts  p e r ton  of b i l l e t  
p ro d u c tio n .
Q .A .S .I. paym ents. Another Item o f overhead c o s t would be the 
em ployer’s O .A .S .I . c o n tr ib u tio n  f o r  the  employees on the p a y ro ll .  The 
em ployer's  c o n tr ib u tio n  would a lso  be req u ired  fo r  th e  p ro je c t  manager. 
The r a te  o f c o n tr ib u tio n  i s  U.h p e r  cen t o f th e  f i r s t  $7800 of wages, 
o r app rox im ate ly  $31$.00 fo r  each employee p er y ea r. I f  o p era tin g  sy s­
tem A o r B were u t i l i z e d ,  a t o t a l  o f four employees. Includ ing  the  man­
a g e r , would be re q u ire d . The t o t a l  employee c o n tr ib u tio n  fo r  O .A .S .I. 
would th en  be $1260.00 p e r  y e a r . The c o s t  of the  tax  would be approx i­
m ately  8 cen ts  p e r  to n  o f b i l l e t  p ro d u c tio n .
Workmen's Compensation In su ran ce . The em ployer's payments fo r
Workmen's Compensation Insu rance would be ano ther item  of overhead c o s t.
According to  a M issoula in su ran ce  f irm , the insurance premiums fo r  the
type of work under c o n s id e ra tio n  would c o s t approxim ately $$.00 p er 
31$100.00 o f  wages. The c o s t  would th e re fo re  be approxim ately $ p e r 
cen t o f th e  d i r e c t  la b o r  c o s t .  The d i r e c t  la b o r c o s t f o r  the fo rk  l i f t  
o p e ra to r  was c a lc u la te d  to  be approxim ately  $7 cen ts p e r  ton  of auto 
b i l l e t  p ro d u c tio n , and th e  combined la b o r  c o s t fo r  the  crane o p era to rs  
was c a lc u la te d  to  be approxim ate ly  $1.16 p e r to n . The t o t a l  d i r e c t  
la b o r  c o s t  f o r  o p e ra tin g  system s A o r B was th e re fo re  $1.73 per to n .
The approxim ate c o s t  o f Workmen's Compensation would be $ p er cen t of 
$1 .73 , o r  9 c en ts  p e r  ton  o f  au to  b i l l e t .
3 lR ate o b ta in ed  from G lac ie r  G eneral Assurance Company, M issoula,
îion tana, August 23, 1968
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T o ta l I n d i r e c t  cost. The t o t a l  in d i r e c t  c o s t p e r  ton  o f auto 
b i l l e t  p ro d u c tio n  would be 91 cen ts  f o r  o p era tin g  systems A o r B.
Cost o f  Return on Investm ent
The o n ly  m ajor Item  o f Investm ent requ ired  in  o rd er to conduct 
th e  proposed u t i l i z a t i o n  o p e ra tio n s  would be purchase of the mobile auto 
hu lk  f l a t t e n e r .  A purchase p r ic e  of $30,780 in c lu d in g  f r e ig h t  was 
quoted by A l-Jon f o r  t h e i r  Car Crusher.
p ercen tag e  of re tu rn  th a t  could reasonably  be expected on an 
investm ent of th e  type under d isc u ss io n  is  no t ex a c tly  de term inab le .
The investm en t would c e r ta in ly  be considered  a r e la t iv e ly  h ig h -r isk  
p ro p o s it io n  because of th e  many u n c e r ta in t ie s  involved . Among these  
a re  th e  fu tu re  p r ic e s  o f  shredded s te e l  sc rap , a v a i l a b i l i ty  and access­
i b i l i t y  o f  accum ulations o f au to  h u lk s , and a v a i l a b i l i ty  and co s t of 
re n te d  equipment and manpower. A somewhat high r a te  of re tu rn  would 
th e re fo re  be expected on th e  investm en t. For purposes o f a n a ly s is ,  i t  
was assumed th a t  a 20 p e r  c e n t annual r a te  o f  return i s  req u ired  to  
a t t r a c t  an in v e s to r .  Since the c o s t of th e  machine would be com pletely 
am ortized  over i t s  w orking l i f e t im e ,  the average amount of the in v e s t­
ment d u rin g  th a t  tim e period would be one-half of the  purchase p r ic e ,  
including freight, or $1^,390. The yearly return expected would then 
Z# per cant of $1$,390, or $3,078. On a production basis of 16,200 
tons o f  au to  s la b s  p e r  y e a r , th e  c o s t  o f  re tu rn  on the investm ent would 
be approx im ate ly  19 c en ts  p e r  to n .
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Sqmmary o f  P roduction  Costs
I t  i s  now in  o rd e r  to  review  and summarize the  c o s ts  f o r  produc­
t io n  o f  au to  b i l l e t s  which have been developed so f a r .
The c o s ts  f o r  equipm ent, in c lu d in g  a l l  o p era tin g  expenses except 
la b o r ,  were found to v ary  over a given range of auto b i l l e t  p roduction  
tonnages a t  any o p e ra tin g  lo c a t io n .  The t o t a l  equipment co s t would de­
c re a se  as  th e  tonnage produced in c re a sed . The re la tio n s h ip  was shown by 
a curve in  F igu re  I I I - 2 .
The c o s t  o f  la b o r  f o r  o p e ra tio n  o f the equipment was found to be 
c o n s ta n t on a u n i t  to n  o f  p ro d u c tio n  b a s is ,  because the  c o s ts  were com­
pu ted  f o r  a s in g le ,  c o n s ta n t r a te  o f au to  b i l l e t  p ro d u ctio n . For oper­
a t in g  system s A o r  B th e  t o t a l  la b o r  c o s ts  would amount to $1.16 per ton  
o f  au to  b i l l e t  p ro d u c tio n , exclud ing  wages fo r  th e  fo rk  l i f t  o p e ra to r.
I n d ir e c t  and overhead c o s ts  were c a lc u la te d  to  inc lude  a p ro je c t  
manager’s s a la ry  as w e ll as S o c ia l S ecu rity  ta x e s , and Workmen's Compen­
s a tio n  Insu ran ce . The t o t a l  in d i r e c t  c o s ts  were c a lc u la te d  to  be 9-1 
cen ts  p e r  to n  o f  au to  b i l l e t  p ro d u c tio n . The co s t of re tu rn  on the  
average investm ent in  equipment was c a lc u la te d  to  be 19 cents p er ton  
o f p ro d u c tio n .
The t o t a l  o f  a l l  the  co s ts  o f  scrap  auto  b i l l e t  p roduction  fo r  a 
range o f  p ro d u c tio n  tonnages a t  any given o p era tin g  lo c a tio n  is  shown in  
Figure III-3.
The t o t a l  b i l l e t  p ro d u c tio n  c o s ts  can be added to  the p rev io u sly  
d e riv e d  c o s ts  o f r a i l  f r e ig h t  , and the t o t a l  of p roduction  and sh ipping 
c o s ts  a re  i l l u s t r a t e d  in  F igure  l l l - i ; .
















TOTAL UNIT PRODUCTION COST 
% l l a r s  Per Tbn o f B i l l e t  Loaded fo r  R ail Shi6 ipment
TOTAL UNIT PRODUCTION COST
7
6 '
3QUTPM3NT AND OPERATING (VARIABLE)
LABOR ($1 .16)
INDIRECT COSTS (91 f)
RETURN ON INVESTMSNT (19^)
0
tOÜÜ$ 0 0 l2Cù2 0 0  AOO
BILLET PRODUCTION AT ANY OPERATING LOCATION, TONS
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
8 3
FIGURE III_k  









TONS OF BILLETS PRODUCED AND SHIPPED
( 1 ) T otal U nit C osts, B i l l in a s  to Spokane, S e a t t le ,  o r  Tacoma.
(b ) T o ta l U nit C osts , G reat F a lls  to  Spokane, S e a t t le ,  or Tacoma.
(c) T o ta l Unit C osts, M issoula to  Spokane, S e a t t le ,  or Tacoma,
(d ) U nit Shipping C osts , B illin g s  to  Anv Shredder ($ l^ ,R 0/ to n ) .
(o) TJnit Shipping C osts, G reat F a lls  to Any Shredder ($ 1 3 .8 0 /to n ). 
( f )  Ifriit Shipping C osts, M issoula to  Any Shredder ( $ 1 1 .8 0 /to n ).
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P rice  Paid by th e  Shredder F a c i l i t i e s
The p r ic e  p a id  fo r  junk au tos by th e  th re e  sh redder f a c i l i t i e s  
v a r ie s  c o n s id e ra b ly . The f a c i l i t i e s  which supp lied  p r ic e  q u o ta tio n s  fo r  
th e  purchase  o f junk au tos w ere:
a .  A American %■ Products Co., Spokane, Washington.
b. S te m o ff  M etals C orporation , S e a t t le ,  Washington.
c . G eneral M etals o f  Tacoma, In c . ,  Tacoma, Washington.
The buying p r ic e s  quoted by th e  f a c i l i t i e s  f o r  auto b i l l e t s  were as 
fo llo w s :
32a .  A American, $9.00 p e r ton
b. S te m o ff  M etals, $11.00 p e r  ton^^
c . G eneral M eta ls , $Lli.90 p e r  ton^^
I t  was emphasized in  the  l e t t e r  from General Metals th a t  "the p r ic e  in ­
d ic a te d  is  r e g a rd le s s  o f  q u a n ti ty ,  and . . . does vary  alm ost monthly 
as th e  sc rap  m arket v a r i e s . B o t h  A American and S tem o ff  a lso  in d i ­
ca ted  t h a t  th e y  could o f f e r  no q u a n ti ty  buying p r ic e  premiums.
P roduction  and Shipping Costs and Purchase P rice
The sh red d in g  f a c i l i t i e s  purchase p r ic e  fo r  auto b i l l e t s  can be 
shown on th e  same type  o f curves which were p rev io u sly  co n stru c ted  to
P ersonal in te rv ie w , Mr. George Mcntague, Executive Vice P re s i­
d e n t, August 27, 1968 .
^^Telephone in te rv ie w , Mr. Resnick, General Manager, August 26,
1968.
^ ^ L e tte r  from M artin  H. Brashem, General M etals, to  H. J . S chnell, 
August 12 , 1968.
3 ^ Ib id .
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show the  t o t a l  c o s ts  f o r  b i l l e t  p ro d u c tio n  and sh ip p in g . The re s u lt in g  
c o s t  and p r ic e  r e la t io n s h ip s  a re  i l l u s t r a t e d  in  F igure I l l - g .
In sp e c tio n  o f F igu re  I I I - 5  shows th a t  fo r  every com bination of 
o p e ra tin g  lo c a t io n  and sh red d er lo c a t io n ,  th e re  i s  a gap between the 
curve which re p re s e n ts  th e  t o t a l  c o s ts  and the l in e  which rep re sen ts  
th e  purchase p r ic e  p a id  f o r  th e  b i l l e t s .  In a l l  ca ses , th e  l in e  rep re ­
s e n tin g  p u rchase  p r ic e  f a l l s  below th e  curve re p re se n tin g  t o t a l  c o s t. 
There i s  no c o s t- p r ic e  com bination which re p re se n ts  economic u t i l i z a t i o n  
o f  junk a u to s , because th e re  i s  no case in  which th e  market p r ic e  o f the 
au to  sc rap  i s  adequate  to  cover th e  c o s ts  o f p ro d u ctio n  and sh ipp ing .
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TONS OF BILLETS PRODUCED AND SHIPPED
(a ) T o ta l I h i t  C o sts , B i l l in a s  to  Spokane, S e a t t le ,  o r Tacoma.
(b) T o ta l I b i t  C o sts , G reat F a lls  to  Spokane, S e a t t le ,  o r Tacoma,
(c )  T o ta l U nit C o sts , M issoula to  Spokane, S e a t t le ,  o r Tacoma.
(d ) B i l l e t  Purchase P rice  a t  Tacoma.
(e )  B i l l e t  Purchase P rice  a t  S e a t t le .
( f )  B i l l e t  Purchase P rice  a t  Spokane.
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CHAPTER IV 
CONCLUSIONS AND RECOMMENDATIONS
E valu a tio n  o f th e  c o s t and p r ic e  d a ta  developed in  the  preceding 
c h a n te r  g ives r i s e  to  a number o f conclusions regard ing  both the a p p li­
c a tio n  o f  the proposed u t i l i z a t i o n  method and the general problem of 
junk au to  d isp o s a l in  Montana. Evaluation  o f the cond itions which cause 
the proposed u t i l i z a t i o n  method to  be uneconomical leads to  sev e ra l 
recommendations w ith  reg ard  to  so lv in g  the u t i l i z a t i o n  problem.
Conclusions
The b a s ic  conclusion  to  be d eriv ed  from the  c o s t a n a ly s is  i s  th a t  
i t  i s  n o t p o s s ib le  a t  t h i s  tim e to  u t i l i z e  Montana's scrapped autom obiles 
econom ically  by c o l le c t in g ,  p rep a rin g , s e l l in g ,  and sh ipping them to  a 
sh redd ing  f a c i l i t y .  For any com bination o f o p era tin g  and sh redder lo c a ­
t io n ,  th e  combined c o s ts  o f b i l l e t  p roduction  and sh ipping  would be in  
excess o f th e  c u r re n t  m arket value  o f  the  auto sc rap .
The c o s t  o f  sh ip p in g  th e  sc rap  to  a shredder f a c i l i t y  by r a i l  o r 
tru c k  i s  g re a te r  than  th e  t o t a l  o f a l l  the  p roduction  c o s ts ,  fo r  any 
o p e ra tin g  system  o r  sh red d er lo c a t io n .  For shipments o r ig in a tin g  from 
B ill in g s  o r  G reat F a l l s ,  the  f r e ig h t  c o s t a lo n e , fo r  e i th e r  r a i l  or 
tru c k , i s  g r e a te r  than  th e  m arket value o f the sc rap . I t  i s  th e re fo re  
ap p aren t th a t  fo r  th o se  o p e ra tin g  lo c a t io n s ,  economic u t i l i z a t i o n  of 
th e  au to  sc ra p  would be im possib le  even i f  th e  co s t o f  p re p a ra tio n  fo r  
shipm ent were e lim in a te d . I f  th e  assum ptions which were employed fo r
87
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developm ent o f  th e  b i l l e t  p ro d u c tio n  c o s t a n a ly s is  a re  w ell founded, i t  
would be im possib le  to  g r e a t ly  reduce the c o s t o f p reparing  the junk 
au to s  fo r  shipm ent, s h o r t  of u t i l i z i n g  a r a d ic a l ly  d if f e r e n t  method o f 
f l a t t e n in g  th e  h u lk s , or an o th e r form o f p rep a ra tio n  as y e t unknown.
The f a c to rs  which determ ine th e  r a i l  and tru c k  f r e ig h t  r a te s ,  
however, a re  n o t so much the  economic co s t o f  sh ipp ing  the  m a te r ia l as 
they  a re  c o n s id e ra tio n s  o f how shipm ent o f the general type of m a te r ia l  
(scrap  s t e e l )  f i t s  in to  the  o v e ra ll  t ra n sp o r ta tio n  p ic tu re  fo r  the ap­
p l ic a b le  geographic a re a . The e x is t in g  r a i l  and motor tru ck  f re ig h t  
r a te s  do n o t n e c e s s a r i ly  re p re s e n t th e  a c tu a l  economic c o s t of t r a n s ­
p o r tin g  the  com m odities. The r a te s  a re  in  e f f e c t  by v ir tu e  o f th e i r  
approval by the r e s p e c tiv e  re g u la to ry  a u th o r i t i e s .  This i s  ev iden t by 
th e  f a c t  th a t  the c o s t  o f r a i l  f r e ig h t  f o r  sh ipp ing  au to  scrap  from any 
of th e  o p e ra tin g  lo c a t io n s  in  Montana to  Spokane would be the same as 
fo r  sh ip p in g  from th e  same lo c a tio n s  to  S e a tt le  o r  Tacoma. Since th e  
c o s t o f  f r e ig h t  i s  by f a r  the g r e a te s t  s in g le  co s t item  of the  u t i l i z a ­
t io n  method, and th e  r a te s  a re  e s ta b lis h e d  by c o n s id e ra tio n s  in  a d d itio n  
to  th e  economic c o s t  o f  t ra n s p o r t in g  th e  m a te r ia l ,  i t  may be econom ically 
p o s s ib le  to  reduce the  r a t e s .  I t  would be a b so lu te ly  necessary  to  do so 
I f  Montana’s au to  sc rap  were to  be econom ically tra n sp o rte d  to  th e  noted
sh red d er f a c i l i t i e s .
Examination o f  F igure I H - ^  shows th a t  sh ipp ing  com bination
Missoula-Tacoma i s  the  com bination which would most c lo se ly  approach 
the  regim e o f economic u t i l i z a t i o n .  For a p roduction  o f 200 tons o f 
b i l l e t s  a t  a s in g le  lo c a t io n ,  th e  t o t a l  p roduction  c o s t would be $7 .7’? 
p e r  to n , which when added to  th e  r a i l  f r e ig h t  o f $1 1 .80 per ton  amounts
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to  a t o t a l  c o s t  o f  $19 p e r  to n . The purchase p r ic e  p a id  by th e  
sh red d e r a t  Tacoma i s  $ lli. %  p e r to n , leav in g  a lo s s  o f $9.05 per to n .
I f  1200 tons o f  b i l l e t s  were produced, the  p roduction  co st would be 
^ • 1 2  p e r  to n , and th e  f r e ig h t  co s t and purchase p r ic e  would remain a t  
$11.80 and $1L.90, r e s p e c t iv e ly .  The t o t a l  co s t would be $17.92 per 
to n , and th e  lo s s  would th e re fo re  be reduced to  $3.^2 per to n .
I f  th e  r a i l  f r e ig h t  r a te s  were reduced by $9.09 p er to n , a r e ­
d u c tio n  o f h3 p e r c e n t ,  economic u t i l i z a t i o n  o f junk au to  accum ulations 
in  th e  M issoula a rea  as sm all as 200 tons would be p o s s ib le . Two hun­
dred to n s  o f b i l l e t s  re p re se n ts  about 220 junk a u to s , a q u a n tity  which 
could be found in  most av e rag e -s iz e d  d ism a n tle r 's  y a rd s. A r a i l  f r e ig h t  
r a te  re d u c tio n  o f $3«li2 p e r  to n , o r about 29 p er cen t, would make pos­
s ib le  th e  economic u t i l i z a t i o n  o f  any c o lle c t io n  o f d e r e l ic ts  in  excess 
of 1200 to n s , o r  abou t 13bO junk a u to s .
The p e rcen tag e  o f r a i l  f r e ig h t  c o s t red u c tio n  which would be r e ­
q u ire d  to  a llow  economic o p e ra tio n  a t  th e  o th e r two operating  lo c a tio n s  
can be c a lc u la te d  in  the same manner. For an o p era tin g  lo c a tio n  a t  
B i l l in g s ,  f r e ig h t  r a t e  re d u c tio n s  o f 97 p e r  cen t and L6 p er cen t would 
be re q u ire d  to  a llo w  p r o f i t a b le  u t i l i z a t i o n  o f junk c a r  tonnages of 200 
and 1200 to n s , r e s p e c t iv e ly .  For economic u t i l i z a t i o n  when op era tin g  
a t  G reat F a l l s ,  th e  correspond ing  r a t e  red u c tio n s  req u ired  would be 91
p e r  c e n t and 39 p e r  c e n t.
The p re v io u s ly  quoted s ta tem en t made by James F. C o llins o f the  
U. S. Department of Commerce se rv es  to  give support to  th e  above conclu­
s io n s . The s ta tem en t i s  rep ea ted  h ere  fo r  conveniences
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The la r g e s t  s in g le  component o f c o s t in  th e  au to  scrap  market 
i s  th e  c o s t o f  t r a n s p o r ta t io n .  I f  somehow, the  c o s t o f  scrap 
t r a n s p o r t  could  be lowered ÇO p e r  c e n t, a l l  but the  sm a lle s t, 
m ost is o la te d  iunk c a r  u n i t s  could r e -e n te r  the commercial scrap  
c y c le . In v e n to rie s  of c a r  hulks a t  auto wreckers yards could be 
g r e a t ly  reduced.
O f f ic ia ls  o f  th e  A American By Products Company have made a p p li­
c a tio n  w ith  th e  N orthern P a c if ic  Coast F re ig h t Bureau fo r  a reduction  
in  th e  r a i l  f r e ig h t  r a te s  fo r  s te e l  sc rap . The requested  red u ctio n  
would low er th e  r a te s  f o r  shipm ent o f  scrap  to  Spokane from as f a r  e a s t 
as Baker, P bntana. I t  i s  n o t known what percen tage of red u ctio n  in  the 
r a te s  i s  expected , nor e x a c tly  when th e  lower r a te s  would go in to  e f fe c t  
i f  approved.
The A American Company has a lso  made a p p lic a tio n  w ith  the Inland 
F re ig h t T ra f f ic  Serv ice fo r  a red u c tio n  in  th e  motor tru ck  r a te s  fo r  
shipm ent o f s t e e l  s c ra p .^
Recommendations
The m ajor economic o b s ta c le  to  u t i l i z a t i o n  of Montana's junk 
a u to s , given the c u r re n t  m arket va lue  of s te e l  sc rap , i s  the high co st 
o f  f r e ig h t  f o r  t ra n s p o r t in g  the  raw scrap  to  a scrap  p ro cesso r, o r scrap 
u s e r .  The prim ary  recommendation i s ,  th e re fo re , th a t  e f f o r t  be co n tin ­
ued in  th e  d i r e c t io n  o f  ach iev in g  a low ering  o f both r a i l  and tru ck  
r a te s  to  a le v e l  which would allow  fu tu re  u t i l i z a t i o n  o f a much g re a te r  
p ercen tag e  o f au to  sc rap  th an  can be econom ically u t i l i z e d  now.
In a d d i t io n ,  i t  i s  recommended th a t  a t te n t io n  be given to  the 
p o s s i b i l i t y  o f  e s ta b l is h in g  a tru c k  tra n s p o r ta t io n  system c rea ted
^P erso n a l in te rv ie w , Mr. Howard L indekugel, A American By Products 
Company, Spokane, W ashington, August 27, 1968.
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e x p re ss ly  fo r  lo n g -d is ta n c e  h au lin g  o f au to  sc rap . I t  should be p o s s i­
b le  to  e s ta b l is h  a system n o t su b je c t to  the reg u la to ry  agencies which 
now s e t  the  r a te s  a t  le v e ls  such th a t  th e  lo n g -d is tan ce  tra n sp o r t o f 
s te e l  sc rap  i s  econom ically  u n fe a s ib le . The system could be operated 
by new p r iv a te  concerns, o r i t  could be operated  by e x is tin g  scrap  p ro ­
c e sso rs  as a b ack w ard -in teg ra ted  ex tension  of t h e i r  business o p e ra tio n s .
V olun teer o rg a n iz a tio n s  o r se rv ice  clubs could adopt the  d isp o sa l 
o f  junk au to s  in  t h e i r  communities as a club p ro je c t .  The autos would 
no t have to  be f la t t e n e d ,  and the hulks could be hauled to  shredder 
f a c i l i t i e s  by donated tr a n s p o r ta t io n ,  circum venting the high f r e ig h t  
c o s ts .  By t h i s  means th e se  o rg an iza tio n s  could r a is e  money and a t  the 
same tim e perform  a v a lu a b le  p u b lic  se rv ic e .
Although the  purpose o f  th i s  re sea rch  study was to  f in d  economic 
methods o f  u t i l i z i n g  Montana’s au to  sc ra p , the r e s u l t s  o f the study sug­
g e s t th a t  s o lu tio n s  may l i e  in  o th e r  realms o f a c t iv i ty .  The economic 
u n f e a s ib i l i ty  o f d isp o s in g  o f d e r e l i c t  au tos r e s u l ts  in  a s o c ia l  co s t 
which i s  now borne by th e  g en era l p u b lic . I t  is  p o ss ib le  to  s h i f t  the 
s o c ia l  c o s t  to  th o se  who buy and use autom obiles so as to  make i t  a 
d i r e c t  c o s t  borne by them. Through le g i s l a t iv e  a c tio n , a d isp o sa l ta x  
o f  some s o r t  m ight be le v ie d  on autom obile owners. I f  le v ie d , the  ta x  
could be a p p lie d  to  th e  purchase p r ic e  of a new c a r , o r  made a p p licab le  
each time a c a r  changed ow nership. The revenue from the ta x , however 
i t  was a d m in is te re d , could be used f o r  f in a l  d isp o sa l o f the ca r  a t  the
end o f i t s  u s e fu l  l i f e .
There i s  a s u b je c t  a s so c ia te d  w ith  th e  problem o f scrap  auto  d is ­
p o sa l th a t  d eserv es  f u r th e r  s tu d y . Auto body sh redder f a c i l i t i e s  are
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belriK p u t in to  o p e ra tio n  in  th e  United S ta te s  a t  an in c reasin g  r a te .
The c u r re n t  l i s t  su p p lied  by th e  I n s t i t u t e  o f Scrap Iron  and S tee l shows 
a t o t a l  o f 6^ sh red d ers  in  o p e ra tio n  o r being planned as o f May, 1968.
As the technology o f desig n in g  shredder f a c i l i t i e s  becomes m ature, i t  
may become p r a c t i c a l  to  develop p o r ta b le  or mobile u n i ts  which could be 
moved from one accum ulation  o f hulks to  an o th er. The advantage would 
l i e  in  th e  f a c t  th a t  i t  would be more economical to  sh ip  the shredded 
m a te r ia l  th an  whole hu lks o r b i l l e t s  because th e  d en s ity  of the shredded 
sc rap  is  f a r  g r e a te r ,  and maximum r a i l  c a r  load ings could be achieved .
By th e  u se  o f a p o r ta b le  sh red d er, junk c a r  accum ulations which a re  now 
too sm all o r  rem ote to  be u t i l i z e d  could be econom ically p rocessed . I t  
i s ,  th e r e fo re ,  recommended th a t  f u r th e r  study  be performed regard ing  the 
economic f e a s i b i l i t y  of developing p o rta b le  au to  body sh redders.
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